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ENGINEERING SERVICE 
TO THE IRON AND STEEL 
INDUSTRY SINCE 1907 


December. (94S PITTSBURGH, PA. 
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Steel Mill operators rely upon 
the dependability of Lewis Rolls 
and Rolling Mill Machinery to 
help them speed up quality and 
quantity of production. 


LEWIS FOUNDRY & MACHINE 


DIVISION OF BLAW-KNOX CO. 
PITTSBURGH, PA. 
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Air filters on jeeps are put there for 

just one reason... to keep ‘em clean 

to keep ’em working. And keeping 
things working is the order of the day just everywhere 
today. In a busy arms factory it is more necessary 
than ever to keep vital motor control working. You can 
accomplish this by working on motor control to keep 


contacts clean. Or you can insist on Cutler-Hammer 
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Cutler-Hammer Vertical Contacts 


OUT IN THE OPEN—NOTHING TO HIDE—You can 
see the clean contacts in Cutler-Hammer Motor Con- 
trol as soon as you open the case. They’re out in the 
open where they can work cooler and last longer. 


Copyright 1943, Cutler-Hammer, In 


Motor Control with the VERTICAL dust-safe contacts 
that shed dirt and keep themselves clean. With unfailing 
motor control performance so important and manpower 
for maintenance so scarce, you too will be glad you 
insisted on Cutler-Hammer VERTICAL Contact Motor 
Control. CUTLER-HAMMER, Inc., 1269 St. Paul 

Avenue, Milwaukee, Wisconsin. Associate: Canadian 


Cutler-Hammer, Ltd., Toronto, Ontario. 
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HORIZONS 


AETNA LOOKS TO FUTURE 











TODAY . . . bomb fins to hasten the destruction 

thls i of our enemies . . . TOMORROW .. . parts for 

the ultra home of the future... The Aetna Un- 

ae __ goiler and Uncoiling Leveller for steel strip and 

ee ee skelp operating at speeds up to five hundred feet 

per minute today produces for tomorrow’s victory 
Jui and a new world for all. 





DESIGNERS AND BUILDERS TO THE STEEL, NON-FERROUS AND CHEMICAL INDUSTRIES 


ASSOCIATED COMPANIES: 
HEAD, WRIGHTSON & COMPANY, LIMITED, THORNABY-ON-TEES, ENGLAND 
JOHN INGLIS COMPANY, LIMITED, TORONTO, ONTARIO, CANADA 
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View from Discharge End 


HIS Wilson radiant tube heated, gas at- 
mosphere control, continuous furnace is 


annealing over 5000 pounds per hour of steel 
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shell cases and they are scalefree when they 





leave the furnace. In this operation, no pickling 
or washing is required between draws. 


Write for details . . 


ENGINEERED AND CONSTRUCTED BY THE 


p ENGINEERING Co., Inc. 
lee W, — West Lake Road CLEVELAND, OHIO 


Telephone ACademy 4670 









INDUSTRIAL FURNACES « RADIANT TUBE HEATING + HEAT TREATING PROCESS® 


Atmosphere Generator 


2200/200 TONS HORIZONTAL HYDRAULIC EXTRUSION PRESS 
FOR RODS, SHAPES AND TUBES 
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ENGINEERS CONTRACTORS 
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STRETCHERS - PUMPS - ACCUMULATORS 


570 LEXINGTON AVENUE ° NEW YORK N.Y 
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USE IT WISELY ! 
















DRUMS! DRUMS! DRUMS! 


War needs make it ex- 
tremely important that 


TYCOL lubricants are made from the most suitable materials and care- 
fully refined to meet the most stringent laboratory specifications and 
service requirements. Scientific manufacture from the finest available 
material assures unvarying high quality in all Tycol lubricants. 


TIDE WATER ASSOCIATED OIL COMPANY 


Eastern Division: 17 Battery Place, New York 4, N. Y. 
Principal Branch Offices: Boston, Philadelphia, Pittsburgh, Charlotte, N. C. 


MAKERS OF THE FAMOUS VEEDOL MOTOR OIL 


SCIENTIFICALLY ENGINEERED TYCOL 
FOR EVERY INDUSTRIAL USE 
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all empty drums be re- 
turned immediately. 














>K This is the 6th of a series of informative 
messages concerning the meaning and 
significance of commonly used tests 
and terms employed to describe the 
characteristics of lubricating oils. 
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INDUSTRIAL LUBRICANTS 
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TENSION! 


Tension Control can be an 

important production factor 

in the processing of such 
materials as metals, paper and cloth, 
which are wound on drums or cores. 
Tight, evenly-wound rolls and uni- 
formity of the finished product often 
depend upon it. 


All of the characteristics necessary to 


maintaining proper and constant ten- 
sion control are inherent in Reliance 
Electric Motor-Drive. 


The pioneering work done by Reliance 
engineers in putting motor-drive to 
profitable use along these lines proves 
again that motor-drive can be more 
than power. The results of their experi- 
ence are available to you at any time. 





Reliance Motor-Drive for Tension 
Control contributes substantially 
to quality and uniformity of the fin- 
ished product, eliminates trouble- 





some clutches —and lowers costs. 


RELIANCE}, MOTORS 


RELIANCE ELECTRIC & ENGINEERING CO. 


1088 Ivanhoe Road 


Cleveland, Ohio 


Birmingham « Boston * Buffalo * Chicago « Cincinnati * Detroit * Greenville (S.C.) * Houston » Los Angeles * Minneapolis 
New York * Philadelphia « Pittsburgh * Portland (Ore.) * St. Louis * San Francisco * Syracuse * other principal cities. 
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RELIABLE 






ACCURATE 









DURABLE 





THE OHIO STEEL FOUNDRY COMPANY 


LiMA AND SPRINGFIELD, OHIO 
ENGINEERS © FOUNDERS MACHINISTS 


FREE ENTERPRISE 1S THE ONLY WAY TO CONSTANTLY HIGHER AMERICAN LIVING STANDARDS 
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{ om hove many profit.angles. 
Starting with improved tonnage, there are sav- 
ings in less personnel, payroll,andsaeéounting 
records, less tools, maintenance and supplies, 
less chance for absenteeism and legal action.re- 
Stilting from accidents and disability. RESULT. 
a Billeteer pays out.in 8to 12 months 
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MALLEABLE-IZING? 


Because the malleableizing of cast- 
ings is a long-drawn-out process, the 
self-checking features of Micromax 
Pyrometers have a special value for 
both the company management and 
the furnace operator. True, the oper- 
ator keeps an eye on the whole proc- 
ess — but think of the added safety 
when the pyrometer also keeps an eye 
on itself! And that’s just what Micro- 
max does — checks itself and reports 
on its own condition, as part of its 
main job of checking and controlling 
temperature. 

This self-checking begins with auto- 
matic standardizing of the pyrom- 
eter’s measuring circuit. This is done 
so frequently that any needed adjust- 
ment in the instrument’s temperature 
curve is usually invisible; the instru- 
ment is in effect always standardized; 
there’s no “human equation” to in- 
fluence either the accuracy or the 
promptness of standardizing. 

Self-checking also includes auto- 
matic signalling when, at intervals of 


A Slogan For Every American 


several weeks, fresh chart, ink and 
batteries are required. And the Micro- 
max also signals if its electric power 
is off; a particularly useful feature 
when temperature is changing so slow- 
ly that the pen motion ts hard to see. 
This is of course a standard condition 


in normalizing, annealing and various 


other processes in which industry em- 
ploys thousands of Micromax Pyrom- 


eters for accurate, sensitive, depend 
able control of temperature. 
Micromax can serve as Recorder, 
soak-point Controller or Program 
Controller. As a Program Controller 
it regulates both heating and cooling 
rates as well as soak; and either heat- 
ing or cooling can be interrupted by 
soak periods if desired. In a word, if a 
given cycle of furnace operation is 
humanly possible, Micromax can con- 
trol it better than the best human. 
If you have a temperature-control 
problem, outline it to us and an L&N 
engineer will gladly try to help solve 
it. Or, if a compact, fact-filled catalog 
meets your needs, we will send the 
appropriate one on request. 


LEEDS & NORTHRUP COMPANY, 4942 STENTON AVE., PHILA., PA. 


LEEDS & NORTHRUP 


MEASURING INSTRUMENTS TELEMETERS 
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AUTOMATIC CONTROLS 


HEAT-TREATING FURNACES 
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Controlling Cross Section .. 
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.. ACCURATELY AND QUICKLY 
WITH AUTOMATIC SCREWDOWN 


Multiple-stand, continuous mills for all types of 
plate and structural sections are winning Amer- 
ica’s battle of production, chalking up records 
believed impossible in pre-Pearl Harbor days. 
Yet the pace was not slow, even then—and this 
ever-increasing speed will not slacken in a post- 
war world. 

The key to such increased production is com- 
mon to many other industrial problems; the 
margin for human error must be decreased; the 
controls must be governed by faster, more 
accurate means than human hands. Complex 
operations must be made more nearly automatic 
to insure maximum speed and uniformity of 
product. 

Translated into terms of the specific require- 
ments for continuous rolling mill operation, 
screwdown settings must be made accurately 
and must be the same amount for each successive 
piece rolled. Such settings control the gauge or 
cross section of the piece being rolled, and the 
speed and accuracy with which these settings are 
made has an important bearing on the over-all 
production rate. 

The Westinghouse answer to this problem is 


the Automatic Screwdown. By means of this 


device the settings for each pass of a particular 
rolling schedule are preselected on one of two 
plug selector panels arranged beside the roller’s 
control benchboard. Then, during the rolling of 
each piece the screwdown is automatically ad- 
vanced to the next pass position, merely by ad- 
vancing the pass selector master switch from 
point to point. The second plug selector panel 
may be used to set up a new schedule while the 
mill is being operated on the schedule setup of 
the other panel. In this way, there is no delay in 
production while selection of pass positions is 
being made. 

Through long and intimate association with 
the steel industry, Westinghouse engineers have 
gained a wealth of experience in solving such 
problems. They stand ready to be of similar 
service to you; just phone your nearest Westing- 
house office. Westinghouse Electric & Manu- 


facturing Co., East Pittsburgh, Pennsylvania. 


Westi 


PLANTS IN 25 CITIES ... 


OFFICES EVERYWHERE 


ghouse 





WESTINGHOUSE 
ENGINEERING 
SERVICE 

A nationwide corps of engineers 
offers you electrical and production 


experience gained through years of 
working with the steel industry. 


In addition to engineering help on 
specific industry problems involving 
electrical power, these men can give 
you assistance on these other vitally 
important activities: 


PRODUCT DEVELOPMENT: engi- 
neering of equipment to meet war 
requirements. 


MAINTENANCE: help in making 
existing equipment serve better, last 


longer. 
REHABILITATION: redesigning 
and rebuilding obsolete equipment 
for useful service. 
MATERIAL SUBSTITUTION: 
adapting available replacements for 
critical materials. 

W.E.S. is available to all branches of 


the steel industry. Put it to use today 
on your production problems. 
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In these days when uninterrupted production is 
so vital for victory, all-welded Cleveland Cranes 
are giving an excellent account of themselves in 
many of the nation’s leading mills. 

The crane illustrated has a span of 80 feet and 
serves the Temper Mill Tin Plate Division of one 
of the world’s largest steel mills. 
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THE CLEVELAND CRANE &ENGINEERRING CO. 


1131 EAST 283 nv St. WICKLIFFE , OHIO 


CLEVELAND GRANES 


Mopern Att-Wetpeo Steer Mitt Cranes 
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ITH the shutting down of a number of open 

hearth furnaces here and there around the 
country comes a variety of reasons which seems to 
be doing its best to list every possible premise except 
the right one. 


ae 


HE problem has changed from how to get more 
steel to what can be done with all the steel that 
can be produced. With the electric furnace program 
not quite completed, come indications that there will 
be excess capacity of 200,000 tons per month (about 
40 per cent of the total) during the first quarter of 
1944. Still the orders restricting the use of steel are 
maintained. Just how the production of some steel 
for window sash or bedsprings might retard the pro- 
duction of rather tight plates and tubes is a mystery 
of WPB thinking. 
oa 


HREE strikes don’t mean out in the case of John 
L. Lewis with his four coal strikes —or is it 
because they were foul? 


a. 


AN-HOURS for the production of steel have 

dropped from 67.3 per ton in 1902 to 33.0 
per ton in 1942, according to E. M. Voorhees, United 
States Steel Corporation. Meanwhile, the basic com- 
mon labor rate has increased more than seven-fold. 
The price of bessemer billets in 1902 was about 
$30.00 per ton. Open hearth billets in 1942 were 
priced at $34.00 per ton. Interesting figures — and 
it doesn’t take a New Deal economist to figure out 
who has profited most. 


i 


BSN'T it odd that, in comparing living costs with 

wages, the hourly rate is always used, while the 
total income is ignored? Weekly income in The 
United States Steel Corporation now averages $50.42 
per week as compared with $33.01 per week in 
January, 1941, according to B. F. Fairless. This is an 
increase of 52.7 per cent per week, or more than 
double the reported advance in the cost of living. 
Even the hourly rate has risen to a greater extent 
than has the cost of living index. Still the requests 
come for higher rates. 


o 


N increase of 17 cents an hour in the base rate; 
a guaranteed minimum weekly income; sever- 
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ance pay; more liberal vacation with pay; lunches at 
cost; sick leave with pay; more holidays; premium 
wages: 5 cents an hour for the afternoon shift, 10 
cents an hour for the night shift; preference to union 
officials for promotions — these are the main items 
in the demands of the United Steelworkers of Amer- 
ica. Apparently, they haven't discovered how big a 
hole work makes in the day. If granted, these de- 
mands would make supervisors rue the day they 
were promoted. Of course, a big list leaves lots of 
room for concessions and compromise. 


a 


EMEMBER when you wondered why the old man 
was content to sit home at night and read the 
paper? 
A 


NE crystal gazer reports a post-war production 

level of 69,500,000 net tons of ingots per year. 
Other industries are to be at similarly substantial 
levels, national income at a remarkable $112,000,- 
000,000 — yet it will seem like a depression from 
the wartime peaks. 


* 


HE transition period from wartime production 
peaks, through the reconversion and demobili- 
zation period, to the real post-war period, however, 
promises some headaches and unemployment, prob- 
ably starting early next year. There is much talk and 
advice about post-war planning, some of it sound, 
some of it meaningless mouthings. In the former class 
is Analysis No. 31, “Your Business After the War,” 
published by the Research Institute of America. The 
pamphlet has much solid material, with observations 
and recommendations of a rather specific nature. 
This type of information, coupled with an announce- 
ment of government policy regarding reconversion, 
wil] do much to ease us over the bumps. 
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MONG the many return cards from the “Iron 

and Steel Daily News’’ of last September are 

two from the Buffalo district asking for more informa- 

tion on how to get a raise in pay. If any of our readers 

know the answer, let us in on it, too — or should we 
just forward the cards to Phil Murray? 


+ 


HILE we can’t settle the argument about what 

football coach originated the man in motion 

we feel that Mrs. Roosevelt has carried it further than 
anyone else. 


a 


AVORABLE reports have been given by engineers 

of the Bonneville Power Administration for 

wrought iron bus bars, which they have used in place 
of scarce copper and aluminum. 


+. 
REASURY silver, made available to essential in- 
dustry under the Green Act, is being used to 


considerable extent in engine bearings, brazing al- 
loys, solders, etc. 
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Our nation’s plans for victory call for steel and more steel— 
SPEED PRODUCTION WITH PITTSBURGH ROLLS 





HEAT-TREATING and 
STRESS-RELIEVING under 


to meet EVERY DEMAND 
of your WAR-TIME PRODUCTION! 
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Resistless force! When this Medart No. 9 
Straightener goes to work the toughest steel 
bar has no choice but to yield. 


To make the big machine's task easier; to/save 
power; to cut maintenance; and increase en- 
durance; 30 Timken Tapered Roller Bearings 
are used. They are applied at the following 
positions: rolls, 4 (4-row); gear drive, 10; 
couplings, 16. 


TIMKEN 


DE-MARK REG. U. 6. PAT. OFF. 


TAPERED ROLLER BEARINGS 
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This is another outstandil 2 in the 
steel industry where the sbiliey, « Timken 
Bearings t© minimize friction amd wear; to 

Safely carry fadial, thrust and combined loads; 
and to hold moving parts im correct and con- 
stant alignment; is paying dividends to equip- 
ment operators. Are you getting them? The 
Timken Roller Bearing Company, Canton, Ohio, 
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3a THUNDERBOLTS 











OF STEEL PRODUCTION—CONTINENTAL ROLLS 















The mighty Thunderbolts are writing new pages of 
glory with our armed forces. They're handling the more 
important missions on many fronts with precision—and 
dispatch! 

Also champions in their own right, Continental Roll 
are today expediting production in hundreds of mill 
throughout America. And, they’re delivering this great 
tonnage with longer roll life and lower production cosg. 

Continental has long been recognized for leadership 
in the roll field—as manufacturers of quality rolls of Bll 
types to meet individual specifications. It will pay yo¥ to 


specify Continental for your next roll installation. 


Continental Roll & Steel Foundry Company « Chicago « Pittsburg 
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® Oxygen guaranteed 99.5% Pure 
ad Nation-wide delivery service. 


* 
soe line of oxyacetylene and 
¢ welding SPparatus and Supplies 
®@ Field Engineering Service. 


OXYGEN SERVICE 
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IN ONE PACKAGE... 


Whether your needs are for 200 cu. ft. — 
20,000—or several million cubic feet of oxy- 
gen monthly, Air Reduction’s complete 
service meets all your oxygen needs. 


Airco oxygen is guaranteed 99.5% pure 

.. uniform from coast to coast. It assures 
maximum speed and economy in metal 
cutting . . . promotes greater efficiency in 
welding. Airco’s nation-wide network of 
offices and plants assures dependable de- 
liveries to any point in the nation. 


AirReduction also manufactures a com- 
plete line of apparatus and supplies for 


welding, cutting and all other applications 
of the oxyacetylene flame and electric arc. 
In addition, its nation-wide Field. Engi- 
neering Service offers technical aid — in- 
cluding development of mechanical flame 
and arc applications and design of gas pipe- 
line systems for your plant. 


Whatever your need for oxyacetylene 
welding and cutting, Air Reduction’s com- 
plete service will meet all your require- 
ments. There’s an Air Reduction office 
located within close reach of your plant. 


* BUY UNITED STATES WAR BONDS * 











Arr REDUCTION 


General Offices: 60 EAST 42nd STREET, NEW YORK 17, W. Y. 
In Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. - General Offices: HOUSTON, TEXAS 
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MESTA 21''—18''—14''—10'' MERCHANT MILLS, 
WITH PACK ANNEALING COOLING BED AND EQUIPMENT 


MESTA | 
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MERCHANT & 














TREAT EM RIGHT! 





MILLS 
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THE PYLE NATIONAL COMPANY | ° 
CHICAGO. U.S.A. 


Pyle-National safety switches have the substantial 
construction needed to withstand severe operating 
conditions. The case and cover are heavy-section 
galvanized cast iron; operating parts are of heavy 
cast metal, and are designed for quick make and 
break action. Contacts are mounted on heavy slate. 
The operating shaft has bronze bearings. The case is 
fully protected, with both cover and hub plates 
equipped with weatherproof gaskets. The operating 
lever extends through the case in a rustproof bear- 
ing, and the cover is held closed by rustproof wing 





nuts and bolts. These features assure dependable 
service and long life even under severe operating 
conditions. 


Circuit breaker Pylets are of similar heavy duty 
construction, and are available with or without in- 
terlocking receptacle for 
QuelArc plugs. 


Write for Pylet general Cata- 
log 1100 with complete listings. 


THE PYLE-NATIONAL COMPANY 
1334-58 North Kostner Avenue 
Chicago 51, Illinois 


Offices: New York, Baltimore, Pittsburgh, 
St. Louis, St. Paul, San Francisco 





CONDUIT FITTINGS * FLOODLIGHT PROJECTORS 


LOCOMOTIVE ELECTRICAL EQUIPMENT 
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HEAVY PLATE LEVELERS 


HI-SPEED SHEET AND TIN 
MILL SHEAR LINES 


ELECTROLYTIC & BONDERIZ- 
ING TIN PLATE EQUIPMENT 


WILSON TUBE ANNEAL 
FURNACES 


WEAN VACUUM CUP SHEET 
AND PLATE LIFTERS 


CONTINUOUS STRIP PICKLING, SLITTING, 
SIDE TRIMMING, AND RECOILING LINES 


WIRE AND FENCE 
MACHINERY 


Machines are available 
in all sizes and capacities 
up to 30,000-Ib. coil. 
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ENGINEERING CO., Inc 


= = WARREN, OHIO 


Subsidiary Company 


THE BRODEN CONSTRUCTIO 
CLEVELAND, OHIO 


Associate Companies 





: 


LEE WILSON ENGINEERING CO., | 


CLEVELAND, OHIO 


THE McKAY MACHINE CO. 
YOUNGSTOWN, OHIO 


THE WELLMAN SMITH OWEN 
ENGR. CORP., LTD. 
LONDON, ENGLAND 


FLINN & DREFFEIN CO. 
CHICAGO, ILL. 


THE HALLDEN MACHINE CO. 
THOMASTON, CONN. 


THE WEAN ENGINEERING CO. | 


OF CANADA, LTD. 
HAMILTON, ONT. 





CUT MELTING COSTS wits tne revettinar 


new Allis-Chalmers electric furnace control with “Regulex” exciter. 
gar This unit produces electrode speeds proportional to deviation of con- 
trolled quantity from desired value, compensates rapidly for sudden current 
fluctuations. ga With no large resistance in circuit — maximum rated 
speed of electrode motors is available for automatic correction after a 
“cave-in”. Electrode burning is minimized. @@ Heavy starting surges 
caused by throwing the 250 volt d-c motor across-the-line are eliminated 
by variable voltage control. gaF- Maintenance is slashed. 


SCHEMATIC DIAGRAM OF NEW “REGULEX”- CONTROLLED ELECTRIC FURNACE 
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OTE in diagram of “Regulex’’-controlled, 3-phase 
N electric arc furnace that each electrode winch 
motor is powered by an electrode generator, in turn 
controlled by its own ‘“Regulex’’ exciter. 

In one plant this smooth, fast-acting amplifying 
generator permitted one or more extra “‘heats’’ per 


identical units equipped with conventional control. 
The **Regulex”’ exciter has amplifying characteris- 
tics fully as flexible as the electronic amplifier — 
plus the ruggedness and reliability of standard 
rotating electrical machinery! 
For complete information call our district office, 
or write ALLIS-CHALMERS, MILWAUKEE, WISCONSIN. 


day ...on a furnace operating side-by-side with two 


© ALLIS-CHALMERS 
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WE PLAN FOR 


PEACE 


WE WORK FOR 


VICTORY 
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PROBLEM: To load large 
steel sheets more efficiently. 
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If you have steel handling problems 
similar to those above, Baker Trucks 
can provide the correct solution... 
Call your nearest Baker representative 
or write us direct. 


*Complying with WPB orders, the manu- 
facture of this model has been temporarily 
discontinued ... As soon as restrictions 
are lifted, it will again be available. 


BAKER INDUSTRIAL TRUCK DIVISION 


of the Baker-Raulang Co., 2166 W. 25th St., Cleveland, Ohio 
In Canada: Railway and Power Engineering Corp., Ltd. 
Registered U. S. Pot. Off. 
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| 47 WEST 87th STREET 
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* “AUTOMATIC” mechanized transportation simplifies 

the handling of packaged steel on dunnage from 
receiving to shipping. This economical handling makes 
possible the movement of large quantities or units of 
steel with a minimum of relays or steps. When storing, 
packaged units are piled upon each other in tiers at 
any convenient point, saving floor space. 


Because of the speed with which loads can be picked 
up and deposited—the remarkable maneuverability of 
“ AUTOMATICS"” in congested areas, and the flexibility 
of these FORK LIFT TRUCKS, you can easily effect a 
controlled system of handling. 


Now is the time to investigate “AUTOMATICS" 


"AUTOMATIC" representatives are listed 
in the classified telephone directory in prin- 
cipal cities and industrial creas under 

**TRUCKS'* INDUSTRIAL. 
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led | YU 4S) €) 
dena ve af 


TRANSPORTATION og oF 
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The demand for greater production of vital war materials has in- 
creased the need for highly efficient equipment for handling those 
materials. The conveyer system, which is the result of thorough 
engineering and careful planning, is indeed an ally of greater 
production. Mathews Engineers at the Factory and in the field are 
on the job long hours these days, giving manufacturers of war 
materials the help they require in keeping the production per- 
formance climbing. 


/ If you are manufacturing war mate- 
rial, or anything vital to the success of 
the war effort, you can get Mathews 
Conveyers to handle that material. Rely 
as usual on your Mathews Engineer. 


MATHEWS CONVEYERS FOR MECHANIZED PRODUCTION 
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é ing Lewis two high reversing — 
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Plate Production for 
Victory Ships 


Lewis Foundry and Machine Division is proud of this opportunity to help speed up production of 



















Victory ships through the design and production of a complete rolling mill for ship plates in the 
remarkable time of fourteen months from initial design to operation. 


The equipment includes: Vertical Edger, Two High Reversing Mill, Three High Finishing Mill, 
Ingot Buggy, Approach-Delivery and Transfer Tables, Dividing Shear, End Shears, Side Trimmer 
Shear, Light and Heavy Roller Levelers, Inspection Tables, Roll Lathe and Rolls. 


This accomplishment is a typical example of the high quality of Lewis service which has long been 
recognized by operators of steel and non-ferrous rolling mills. Lewis rolls and rolling mill machinery 
have contributed their part to the international growth of rolled products from the very beginning. 

/ 















DIVISION OF BLAW-KNOX CO. 
PLtitg?t Ss U & 4 








% Steel, the basic material of World War Il, is being melted 
faster in Lectromelt top charge furnaces. Their quicker charging 
results in greater efficiency, their rugged simplicity assures ease 
of operation — they are designed for the quantity and quality pro- 
duction of carbon and alloy steels. 


Lectromelt furnaces of the top charge type are built in sizes rang- 
ing from 100 tons to 250 pounds capacity. 


Write for Complete Information 


Pittsburgh Lectromelt 


Furnace Corporation 
PITTSBURGH - - - PENNA. 
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Strife Hild REHABILITATED 


WHILE ce Oferatiou 


- +. another example of rebuilding a mill with minimum 
interruption of operations .... this pioneer among con- 
tinuous strip mills was rearranged, widened, and speeded 
up while remaining in production ... . 


A IN 1939 it became apparent that the hot strip mill 
at the Steubenville plant of Wheeling Steel Corporation 
should be modernized in the way of speed, width of 
strip and finish. The original strip mill, some ten years 
old, was slow, in comparison with the mills of today, 
having a maximum strip speed of about 1200 fpm. 
This mill was installed and placed in operation in the 
early part of 1929. 

The mill, as originally laid out, had eleven stands, 
with provisions for the twelfth, in the future, and of 
course with the usual edgers, hot flying shears, coilers, 
runout tables, ete. Stands 1 and 2 were coupled to- 
gether and driven by a 1500 hp synchronous motor, 
150 rpm, 6600 volt; stand 3 was driven by a 900 hp, 
150/300 rpm, 600 volt d-c motor; stands 4 and 5 were each 
driven by a 1200 hp, 250/500 rpm, 600 volt d-c motor; 
stand 6, driven by a 1500 hp, 220/440 rpm, 600 volt 
d-c motor; stand 7, driven by a 2300 hp, 200/400 rpm, 
600 volt d-c motor; and stands 8, 9, 10 and 11 were 
each driven by a 3000 hp, 200/400 rpm, 600 volt d-c 
motor. 

The power supply for stands 3 to 11, inclusive, were 
furnished by three motor generator sets, 4000 kw each. 

Apparent from the start of the original mill, stands 
1 and 2 motor should have been variable speed and of 
larger capacity, so a year later the 1500 hp synchronous 
motor was removed and replaced by a 4000 hp, 600 
volt d-c, 300/400 rpm motor. The 900 hp motor on 
stand No. 3 was replaced by a 3000 hp, 200/400 rpm 


Presented before A. |. S. E. Pittsburgh District Section Meeting, February 1, 1943. 
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SUPERINTENDENT, ELECTRICAL DEPARTMENT 


WHEELING STEEL CORPORATION 
STEUBENVILLE, OHIO 


motor. This change contributed greatly to the increase 
of tonnage by nearly 25 per cent. 

From 1930 to 1939 a number of other changes were 
made that further increased the tonnage and speed of 
the mill, namely, changes in the slab heating furnaces, 
and increasing the horsepower of the coiler motors and 
adding dynamic breaking to them. 

In 1939 it became evident that the speed and tonnage 
of such a mill was slow in comparison with modern 
mills and that the trade demanded wider strip with an 
improved finish. So it was decided by the management 
to increase the delivery speed of the mill from 1200 to 
1800 feet per minute, and to widen the mill from 60 in. 
to 66 in. so that these anticipated advantages could be 
realized. 

The management also requested that steps be taken 
to make this change without loss of tonnage for the 
year and to keep the time of service the mill was not 
in operation to a minimum. 

To the electrical department was thrown the heaviest 
burden. To accomplish this change it meant that the 
entire electrical system had to be revamped and that 
tests would have to be run to determine if the proposed 
motor horsepowers were of sufficient size and capacity 
so as to avoid any repetition of changes that had to be 
made in the original installation. 

Our main electrical system was installed about the 
time of the hot strip mill and likewise it was somewhat 
out of date and of insufficient capacity to carry the 
proposed increase in load. 

Starting at our power supply, at substation No. 7, 
our two transformer banks, each rated 12,500 kva, 
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where we step down purchased power from 66 kv to 
22 kv and 6.9 kv respectively, were loaded, our switch- 
ing equipment was antiquated and of the outdoor type 
and the interrupting ratings of the breakers were way 
too small. The single source of power to the motor 
room some 2000 ft away gave us very little assurance 
of continuity of service, which you all know is vital to 
a steel mill. 

Likewise, in the motor room, our switching equip- 
ment was obsolete and of insufficient capacity. Space 
was limited and much new equipment had to be added. 
The old 600 volt d-c bus and breaker board was too 
small and improperly constructed for the new proposed 
changes. 

To round out the changes, new coilers and runout 
table generators and control had to be added, new 
hydraulic pump electrical equipment installed, as well 
as new air conditioning equipment to replace the un- 
satisfactory air cleaner of the oil curtain type, hot fly- 
ing shears with the delay tables and pinch rolls, mill 
auxiliaries and innumerable other electrical devices 
and control. 

To do this was a tougher job than to erect an entirely 
new mill in a new allocated space. In fact, the installa- 
tion cost would be more than double for the amount 
of work done. 

The flood of March 17, 1936, cautioned us against the 
recurrence of its damaging results; therefore, we used 
all means to keep equipment high above flood where 
found possible. 

Believe it or not, reflection of this flood was felt in 
the way of contributing to the loss of cables up to the 
last flood occurring January, 1943. Lead control cable 
was ruled out and so was cable with jute fillers and 
other moisture absorbing material. We have found that 
for flood subjected areas, a neoprene jacketed cable 
with non-absorbing fillers properly sealed at the ends 
was our best means of protection. Of course there are 
exceptions; to-date it has been impossible to obtain 
high voltage cables with neoprene jacket so we still 
have to resort to lead. 

The first thing that had to be done was the engineer- 
ing, keeping in mind flood conditions and the salvaging 
of all possible installed conduit, cable and electrical 
equipment. As stated before, tests had to be run to 
determine if the mill builders’ specifications would be 
satisfactory for the job. Our test and speed cones 
compared very favorably with the specification except 
for the horsepower of the last stand. Here the mill 
builder recommended a 1500 hp motor. Our horsepower 
curves indicated that a 3000-3500 hp motor should be 
installed. However, against our better judgment we 
compromised and used a 2300 hp motor which was to 
be removed from old stand No. 7. Later, after the 
2300 hp motor was placed in operation, the load be- 
came so great that it flashed over several times and we 
had to put our spare 3000 hp motor in its place. 

To carry on such a project the scheduling of the 
equipment by the mill builders, the electrical manu- 
facturers and ourselves had to be coordinated. This in- 
volved very close cooperation and an expeditor to see 
that shipments were met. Happily we can say that our 
plans were very little upset. 

The first scheduled change in the new mill line up was 
the coilers. Our generators and control panels were 
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shipped several weeks before the coilers themselves 
and this enabled us to install the equipment and test 
out the control before the main equipment arrived. 
The control bench-board did not arrive until four days 
before Christmas. 

It was necessary to make some temporary setups for 
the new coilers, which were 250 volt d-c Ward-Leonard 
control, of altogether different design and method of 
control from the a-c variable frequency. In order to 
keep the old outfit in operation a new pulpit built in 
the form of an open horse shoe for one man operation 
was constructed adjacent to the old one and this new 
bench-board assembled and wired in place. All wires 
except meter leads were fastened to terminal boards. 
Duplicate terminal boards were installed so the pulpit 
could be removed quickly for floods. Several days 
prior to the change-over the new coilers were set up on 
the mill floor and ran temporarily so that all were 
assured that the mechanical and electrical parts worked 
satisfactorily. At the schedued shut down, which was 
the night before Christmas, the change took place. 
Working with all speed it took about two days and 
nights (54 hours, to be exact) to rip out the old equip- 
ment and place the new coilers in service. 





Figure 1— In the new layout, an edging stand is located 
between the first two roughers, while the third and 
fourth roughing stands carry integral edging rolls. 


The second scheduled change was the revamping of 
substation No. 7 and installing part of the new loop 
system for the 6900 volt circuit. This involved the 
addition of a third 12,500 kva bank of transformers 
raising the total supply to 37,500 kva. In cooperation 
with the Ohio Power Company, a third 66 kv circuit 
had to be run in between the existing No. 1 and 2 
circuits with its new structure, control circuits, light- 
ning arrestors and disconnecting switches. A new com- 
plete 6900 volt indoor a-c metal-clad unit had to be 
installed to replace the old outdoor units and the 
troublesome high amperage disconnect switches. This 
change also included part of the addition of the 6900 
volt loop system. A third 22 kv transformer circuit and 
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its breaker were installed, and the four old breakers 
modernized and raised above flood level. 

New transmission lines and tower had to be installed 
with the necessary control cables to take care of the 
remote control, demand metering, signal and position 
lights and relay circuits. This too had its hazards, 
with temporarily supported high tension lines and con- 
trol cables. It was necessary, for short durations, to 
by-pass oil circuit breakers and relay protection. 

In making many of the required changes we took 
advantage of the mill shut-down periods which oc- 
curred every ten days or thereabouts and lasted for 
8 to 10 hours; however at no one time were we able to 
have a complete outage of power as it was of vital 
necessity that power be supplied to the water works, 
blast furnaces, open hearth and coke works at all times. 

The third scheduled change was the installation of 
substation No. 9 and completion of the 6900 volt loop 
circuit. This portion of the work, although mostly new 
construction throughout, had its difficulties. The tower 
used for terminating the lines from substation No. 7, 
and also the motor room, was already well burdened 
with wires. It supported two 22 kv circuits to the coke 
works; two 6900 volt circuits to substation No. 8; two 
2200 volt circuits to No. 1 power house, besides the 
miscellaneous control cable, overhead ground wire and 
lightning arrestor equipment. Working in such a tower 
where only part of the circuit could be “killed” re- 
quired that a safety man and safety equipment be used 
to the utmost. The linemen working in this tower really 
had to be expert contortionists. 

With the installation of this portion of the loop 
circuit we were able to remove No. 8 substation circuits 
out of substation No. 7 and change it over to substation 
No. 9, thus allowing us to remove another part of the 
temporarily supported cables at substation No. 7. 

As a side issue during this phase of the change-over, 
No. 1 tandem mill was modernized by the installation 
of a 6000 kw motor generator set, new drive motors and 
control, which, in reality was a new mill as far as the 
electrical end was concerned. The switchgear for this 
equipment was incorporated in with No. 9 substation’s 
switching equipment. 

With the completion of substation No. 9, the fourth 
scheduled change was in the motor room which proved 
to be the most laborious of them all. Maintaining roll- 
ing schedules, guarding against power failure, the 
safety of life and property had to be constantly watched 
and checked. To change over the rolling mill equipment 
and line up the new switchgear with the old was a 
tedious job, and much checking and double checking 
had to be done so that accidents and mishaps would 
not occur. Oil circuit breakers were rolled out on the 
floor and lines run to them over the floor like lamp 
cord. 

As related before, space in the motor room was lim- 
ited and to make room for the new equipment it was 
necessary to remove a 25,000 hp uniflow four cylinder 
engine. The engine was located right in the middle of 
the motor room, lying between stands 4 and 5, and was 
used to drive the old 19 in. bar mill. Its foundations 
were massive, some 30 ft below the floor, and around 
the edge of the foundation were hundreds of conduit 
carrying power and control to seven of the stand motors 
and the three 4000 kw motor generator sets. This equip- 
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Figure 2— View showing the revamped finishing train, 
now composed of a scale breaker and six four-high 
mill stands. 


ment and its foundation had to be taken out while the 
mill was on scheduled rolling operation. 

Foundations had to be made for the new 4000 kw, 
600 volt motor generator set and the lower steel gen- 
erator gallery was extended approximately 70 ft and 
all motor generator sets erected; the upper steel 600 
volt d-c switch board gallery was also extended 70 ft 
and erected while the mill was in operation. 

The 2,000,000 cir mil lead-covered cables were dis- 
connected from the switch board and one section of 
conduit at a time was unscrewed and slid over the lead 
cable, which was then reconnected to the switch board. 
The 4 in. conduit was laid, two in a row, 16 rows high 
and 60 ft long. Protection of the stand motors was a 
problem, to guard against flying particles of dust and 
grit. At first a house was built over old No. 10 stand 
motor foundation to keep the dirt from the running 
motors, but this did not work so well. as it delayed the 
work, and it was finally discarded. To guard against 
this dust, streams of water were played on the concrete 
where the chipping and drilling was being done, and 
barrier curtains were put around the adjacent motors. 
This worked out fairly well. Drilling and chipping away 
of the foundation of the engine was a tedious job, so 
finally we resorted to blasting. As soon as they were 
ready to blast, barricades were set up before the 
motors and heavy rope blankets were placed over that 
portion of the foundation to be blasted away. With all 
the added precaution, pieces of concrete did manage 
to fly and bull’s eyes were scored on various meters, 
which were changed. 

The work in the motor room was carried on by three 
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separate crews; one crew worked on the a-c switchgear 
and one on the d-c switchgear and one on mechanical 
work in the hot strip end of the motor room. All crews 
worked to prepare for a quick change-over to new 
equipment so that during the eight to ten hours shut- 
down period this could be accomplished. Sometimes these 
preparations showed very costly labor, doing ten hours 
work to get two hours work accomplished. This par- 
ticularly held true when trying to replace the old 600 
volt d-c breaker board and bus with one of new and 
modern design. This part of work was finally abandoned 
until the shut down occurred. 

A brief description of the shifting of motors may be of 
interest. As pointed out before, the original mill had 
eleven stands with provision for a twelfth. 

The new mill was to have only 10 stands with stand 
No. 10 located on old future No. 12 foundation. 

Motors on stands No. 1, 2 and 3 were not changed. 
The 3000 hp motors on old No. 8 and 9 stands, which 
afterwards became new No. 6 and 7, remained on their 
foundations. The 3000 hp motors on old stands No. 10 
and 11 were moved to drive new stands No. 4 and 5. 
Old stands 4 and 5 were abandoned and the room be- 
tween the stands used to accommodate the hot flying 
shears, delay tables and pinch rolls. The 1200 hp motor 
that was on stand No. 4 was transferred to No. 1 
edger lying between stands No. 1 and 2 and located in 
a pit out under the mill floor. The old drive on stand 
No. 6, a 1500 hp motor, was removed and the 3000 hp 
motor from old stand No. 10 was placed on its founda- 
tion, afterward known as new stand No. 4. Old No. 7 
stand motor, 2300 hp, was moved to the old future 
No. 12 stand foundation and known as new No. 10 
stand. The old No. 11 stand motor, 3000 hp, was moved 
to old No. 7 stand motor foundation and called new 
No. 5 stand. Old stands No. 10 and 11, now known as 
new No. 8 and 9 stands, were equipped with two new 
4000 hp motors. 

From the above “checker playing,” keeping the mill 
running at the same time required quite a little study. 
First, we started out with a spare 3000 hp motor; it 
had two rows of bolt holes in the coupling to match 
with either 12 in. or 14 in. couplings on stub shaft, and 
two filler plates, one 1 in. thick and one 2 in. thick. 


We could connect the 3000 hp coupling to any one 
of the stub shafts leading to the mill reduction gears or 
stands, whichever the case may have been. This motor 
likewise had special liners for the field frame supports 
and bearing pedestals, all to be interchangeable with 
the new line-up, and thus was a spare for all size 
motors on the mill. On the new No. 10 stand we pur- 
chased a new bed plate and installed special liners 
under the 2300 hp motor, so that when we removed it, 
ample room would be provided for our spare 3000 hp 
motor. As pointed out before, it was a good thing that 
we made this last move for our tests showed that new 
No. 10 stand should be equipped with a 3000-3500 hp 
motor, and later we had to remove the 2300 hp motor 
and use our spare 3000 hp unit. The motor bases on 
No. 9 and 10 stands were only 2 in. apart. 


We next made up a special lifting rig for the motors 
so that, in changing the motors around, it would not 
require the long tedious job of completely disassembling 
the motor. With this rig we could lift the armature and 
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Figure 3 — This speed and looper pulpit, built in the shape 
of a horseshoe, controls the mill and tables from No. 1 
stand through to No. 10 stand. 


field frame as one unit without disturbing the brush- 
holders. 

The mechanical crew did a wonderful job of removing 
motors from their structural steel bases, and bases 
from the foundations. In three cases motors and bases 
were removed, foundations changed, new steel bases 
put in, motor placed on base plate and lined up, base 
grouted and motor put into service in 48 hours while 
motors on either side were in operation. 

Two steel frames, 8 ft high, were made to support 
both the spare motor and the motor removed from the 
stands. It required from 3% to 4 hours to remove a 
motor from its base after it had stopped rotating. 

Having these means available, a stand at a time was 
“dummied” and during the 10-day periods between 
shutdowns, foundations were altered, new bed plates 
grouted in, cable and control connected in so that on 
the next shutdown period this stand was ready to run, 
and a new stand was dummied ready for the same 
procedure. 

In changes like these new conduit had to be placed 
under old conduit on racks and as the new ones were 
cut in service, the old conduit and cable were removed. 
Junction boxes and manholes had to be constructed 
with the thought in mind of salvaging as much of the 
installed cable as possible, trying to keep the installa- 
tion cost to within a reasonable figure. 

When it came to installing the new 95 ft d-c breaker 
board and bus, we had quite a problem. The new 
panels were much wider than the old ones and in order 
to accomplish as much as possible before the one week 
scheduled shutdown to complete the change-over, we 
started to set up the new board, working from both 
ends toward the middle. In setting up such a long 
breaker panel, it is rather tricky to hold to dimensions. 
We decided to allow one inch space for any variation 
in the board. After we set up a few boards, we found 
that too much time was lost at shutdown periods, and 
we finally abandoned the board installation until the 
scheduled one week shutdown time occurred. When we 
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finally did install the board we found that it was not 
necessary to have left the one inch space as the board 
had been very accurately made. 

The new 600 volt d-c circuit breaker switchboard 
was longer than the old one, making it necessary to 
reroute and lengthen in some cases the 2,000,000 
cir mil cables from motors to switchboard. There was 
no room to install the new control cables along side of 
the old ones, so a new steel rectangular trough was in- 
stalled back of the switchboard on the floor and all 
new cables were placed inside of same. 

During the razing of the engine foundation and the 
erection of the new 4000 kw motor generator founda- 
tion, it was necessary to bridge the 75 ft gap with a 
high elevated wooden bridge back of the stand motors. 
From this high elevated walkway, wooden steps led off 
down to wooden planks around the stand motors so 
that the usual inspections of the motors could be made. 
Several days during this construction it was necessary 
to have an operating force on the north “plaza” for 
safety, for no real accessible means was available 
case of trouble. Fire hazard gave us a great deal of 
concern and the wooden structures were constantly 
watched. 

In changing over to the a-c duplex control cubicle in 
the motor room, work was carried out similar to that 
at substation No. 7, only on a larger scale. Many new 
features were included such as automatic power factor 
correction equipment to control the power factor of 
the entire purchased power for the plant, and the remote 
demand indicating and alarm system so that control 
of the peak demand may be held to within prescribed 
limits. 

The old a-c switchboard containing the relays, con- 
trols. meters and indicating lights for the 66 in. 22 and 
6.9 kv circuits had to be moved to install the new 
duplex control cubicles. This was accomplished by first 
splicing sufficient loops in each wire to permit cutting 
the original wiring and moving the whole board out 
about six feet. The new duplex cubicles were then put 

place and the process of transferring the old wires 





from the old board to the new duplex cubicle began. 
This was a very trying and nerve racking job, as the 
opening of any one of the many wires would mean the 
shutting down of one or more machines, or the dropping 
of our entire load, as we control the power company’s 
66 kv oil breakers from the motor room. 


During these changes in the motor room a fourth 
crew was kept busy out in the mill proper, rerouting 
the conduit to care for widening of the stands, the 
changes to the mill auxiliaries and rewiring of the en- 
larged oil cellar. 


The installation of the hot flying shears, delay table 
and pinch rolls presented its problem, too. It so hap- 
pened that the crop-end pit had to be located right at 
the junction point of the conduit and cables leading 
to the screwdowns, loopers and other auxiliaries. Re- 
routing of cables and temporary wiring was done while 
the mill was in operation. The workmen accomplished 
this under the floor, wearing rubber boots, raincoats 
and hats, with the usual water, grease and oil spraying 
over them. The pulpit controlling the hot flying shears, 
delay table and pinch rolls was made removable 
30 min by the use of terminal boards. 


Sandwiched in with these changes, it was necessary 
to follow along and make the necessary changes in the 
speed operators pulpit. A new pulpit was constructed 
just north of the old one and during the changes part 
of the operating crew would be in the old pulpit and 
part in the new. 


At the time of the scheduled one week shutdown 
period we felt quite relieved to feel that so much work 
had been done that we could easily do our remaining 
work within the allocated time. It so happened mg 
we had the electrical portion of the work ready in 7 
days. The mill shutdown at 7:00 A. M. October 23, 
1940, and started up at 2:30 P. M., October 31, 1940, 
being down 8 days, 7% hours. 


As pointed out before, we added many new devices 
most essential for good operating practices. 


Figure 4 — Sketch showing old and new arrangement of mill and drive motors. 
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One of the so-called big “little jobs” was to carry out 
systematically the proper phase position of the lines 
and circuits not only for the 22,000 and 6900 volt cir- 
cuits, but also the 2200 volt circuits, and we still are 
carrying this out further where new installations are 
made or old ones revamped on 220 volt a-c circuits. 

Prior to this 1940 change-over, no particular atten- 
tion was paid to phase position of the lines and circuits. 
Anyone who is familiar with a job of this kind knows 
what a big “little job” this could turn out to be. An- 
other step we took was to apply a color code to the 
various potential circuits. We painted the pot-head 
bases, insulator caps, etc., so one that was not entirely 
familiar with our system could distinguish the 6900 
volt circuit from the 2200 or 22,000 volt lines by merely 
glancing at color markings on the insulator caps and 
pot-head bases. Likewise, in the mimic bus layout on 
the load dispatcher control cubicles, color coding was 
used to denote the various potentials of the circuits. 


We might add that we removed the famous choke 
coils from our transmission lines at this time. These 
were held in high esteem by one of the leading electrical 
manufacturers when the original installation was made. 
In fact, the starting of the original installation was held 
up three days until these valuable gadgets were re- 
ceived by motor express from their factory. The only 
real purpose they served was to make a very expensive 
roosting place for birds. Now they rest 10 ft under the 
sod serving as a ground connection. 

One very interesting part of the installation was the 
new section of our 6900 volt line. This line was con- 
structed of 795,000 cir mil A.C.S.R. 54 alum:mum 
strands, 7 steel strands. For current carrying capacity 
we used two cables per phase per circuit. These two 
cables being of the same potential were spaced only 
11 inches apart on separate insulators. After the lines 
were up several weeks, we happened to be carrying the 
total 6900 volt power over this section of the loop 
circuit, the other section being cut out. Returning from 
lunch one noon we walked over near these lines and 
noticed that the cables that were spaced 11 inches apart 
were swinging and actually touching each other and 
would roll together for a distance of 40 to 50 ft, then 
unroll, no immediate damage being done for they were 
of like potential. Checking further we noticed that the 
pulsations of this rolling action followed along very 
closely with ingot passes through the 45 in. blooming 
mill. Having fear that in due time the soft aluminum 
wire would become damaged, we purchased some special 
aluminum clamps and bolted these conductors together 
at intervals of fifty feet. Noticing what happened to 
the aluminum lines we transferred the power to the 
other section of the loop circuit which was of similar 
construction except the cable was 500,000 cir mil 
stranded copper. Here we did not experience similar 
results. It appears that this swinging action was due 
primarily to the iron core and heavy currents. 

Summing up our achievements we felt that Dame 
Fortune was most kind to us as we experienced no 
mechanical or electrical damages, no accidental outage 
of power, or injuries sustained to the men on this rather 
hazardous modernization program of the mill. Our men 
are to be congratulated on the fine job they rendered, 
safety to life being the paramount issue. 
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PRESENTED BY 


T. R. MOXLEY, General Master Mechanic, Wheel- 
ing Steel Corporation, Steubenville, Ohio 

F. H. DYKE, Superintendent, Blooming, Bar and 
Hot Strip Mills, Wheeling Steel Corporation, 
Steubenville, Ohio 


T. R. MOXLEY: The first step taken in connection 
with the above job was the installation of two new 
coilers which was started on the morning of December 
25, 1939. It required 54 hours to remove the old coilers 
and install the new units. This was possible due to the 
new coilers having been designed to fit the old base 
plates, thereby eliminating the necessity of foundation 
work. Rolls in the new coilers are 60 in. long, as com- 
pared to 54 in. in the old coilers. 

In the year 1940, during roll change and repair 
periods the work of changing the hot strip mill over 
from 60 in. to 66 in. capacity was completed. First, 
No. 4 stand was taken out and a temporary motor 
driven roller table was installed. The foundations for 
the pinion drive and stand proper were put in while the 
mill was operating, except that portion directly in the 
roll train line which was done on repair periods. The 
old gear drive housing and pinion housings were used 
and these, of course, were set while the mill was oper- 
ating. A complete new set of gears was installed in the 
gear drive and these were “run-in” without interruption 
to mill operation. It was necessary to remove old No. 4 
stand foundation in order to continue the scale wash 
throughout the mill under the tables. 

No. 5 stand was then taken out and the old founda- 
tion removed. Next, No. 6 stand was removed and in- 
stalled as new No. 10 stand, this being the finishing 
stand of the hot strip mill roll train. The foundation for 
this was put in during the original installation of the 
mill. Old foundations for No. 5 and 6 stands were taken 
out and new foundations installed for the rotary crop 
shear which is now located on the entering side of 
present No. 5 stand, formerly old No. 7 stand. The 
driving mechanism for this crop shear was installed 
while the mill was operating. 

In order to accommodate 66 in. body back-up rolls, 
it was necessary to remodel the bearing seals in the 
rolls for all of the back-up roll bearings. This was done 
by cutting off a portion of the back-up roll chock and 
inserting a filler ring which would extend into a counter- 
bore on each end of the back-up roll. 

In order that the entering guides to all of the four- 
high stands could be adjusted out to the maximum 
width desired, the crossheads and nuts which operate 
these guides had to be shortened 11% in. on each side. 

On No. 3 and 4 stands, which were equipped with 
vertical rolls, the housings of these vertical rolls had 
to be machined in the ends, also new roll chocks pro- 
vided that would permit widening out 1% in. on each 
end. This was done during repair day periods as a spare 


IRON AND STEEL ENGINEER, DECEMBER, 1943 














housing was available and new nuts provided. During 
this time the foundation work was completed for the 
installation of a new vertical mill, located between 
No. 1 and 2 stands. The side guides on all roller tables 
from the entering table of the slabbing mill on through 
to the delivery table of No. 4 stand in the hot strip mill 
were set farther apart. This was done by cutting off 
the side guide supports, moving them out 1% in. on 
ach side and welding them back to the same brackets, 
there being sufficient metal in these brackets and sup- 
ports to permit this to be done. 

The delivery tables from No. 10 stand to the coilers, 
and from this point down the entire length of the cool- 
ing bed, were changed from lineshaft drive to individu- 
ally motor driven table rollers. This work was also 
done during repair periods. Templates were made and 
a radial drill press, mounted on a suitable table was 
taken to the mill, new holes drilled in the table housings 
and a section of this table changed over each repair 
period until the whole job was completed. In perform- 
ing this work, it was necessary that a definite amount 
of this work be done during each period in order to be 
able to remove a section of the lineshaft to the couplings, 
and still continue to use a portion of the lineshaft driven 
table and a portion of the individually motor driven 
table rolls. During this period all of the housings of the 
four-high mills were taken out and returned to the 
manufacturer. The housings were remachined and new 
window liners installed. This was necessary due to 
previous wear in the housing windows. A method was 
devised whereby a complete set of housings, fit up with 
screwdown drives, separators, etc., could be removed 
from the mill in one lift. The repaired housings to be 
set in were fit up in the mill on I-beams, and repaired 
housings placed back in the roll train with one lift. 
This was done during repair periods. 

In October, 1940, new No. 1 and 2 stands (which 
were two-high mills) were removed, longer spreaders 
installed in the bottom and a filler installed in the top 
together with longer drive shaft for operating the 
screwdown. This work necessitated cutting off spindles 
to compensate for one-half the amount the housings 
were extended, viz., 1% in. In order that the entering 
guides could be extended entering No. 1 stand, it was 
necessary to remove 1 in. of metal from the housings 
on the entering side of No. 1 stand to permit these 
guides to be extended 11% in. on each side of the center 
line. 

New gears were installed in the gear drives of No. 6, 
8 and 9 stands, and the gears in old No. 9 stand were 
moved back to No. 7. This was done in order to increase 
the speed. 

In the 45 in. slabbing mill, in order to permit the 
vertical rolls to be adjusted farther apart and thus 
accommodate 66 in. ingots, it was necessary to remove 
1% in. of metal from each side of the main mill hous- 
ings. This was done by the use of scarfing torches, 
commonly used for scarfing slabs; also the main drive 
bearings which drive the vertical rolls were cut off 
proportionately. The knife seats of the slab shear were 
cut out 11% in. on each end in order to permit installa- 
tion of 66 in. knives; also, during the change-over, a 
complete hydraulic roll balance was installed for sup- 
porting the top back-up and work rolls in the four-high 
stands of the hot strip mill. 
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F. H. DYKE: In commenting on Mr. Farrington’s 
paper we will not touch at all on the electrical end 
except in one or two minor details as he has covered 
this feature exceptionally well. 

In the change over of this mill there were many oper- 
ating features which took very careful planning. The 
old mill was an 11 stand mill put in a small building 
with the following centers between stands: No. 1 and 2, 
25 ft; No. 2 and 3, 23 ft, 6 in.; No. 3 and 4, 36 ft; No. 
tf and 5, 20 ft; No. 5 and 6, 18 ft, and 18 ft centers 
throughout the balance of the mill. You will note that 
with these centers we had practically an eight-stand 
finishing train, and no space between the roughing and 
finishing. The vertical mills were on No. 3, 4 and 5 
stands, and consequently it was very difficult to control 
width. 

Before starting on the change-over program we 
planned the mill to have the same centers between 
No. 1 and 2, and between No. 2 and 3; 18 feet between 
No. 3 and 4, and 74 feet between the center line of 
No. 4 and the center line of No. 5 mill, our first new 
finishing stand. This space between finishing and 
roughing was not all open as in front of No.5 we were to 
install a two-high pinch roll scale breaker and a crop 
shear. We were also to install an edging mill between 
No. 1 and 2 stands with vertical edgers remaining on 
No. 3 and 4 stands. 

The first move was to figure out the location for a 
speed operator’s pulpit. This had to be spaced so that 
it did not interfere with the view from the old pulpit 
and in a place so that all the new conduit and control 
could be installed before the mill was shut down for 
the final change-over. Included in this feature was the 
speed pupit built in the form of a wide open horse shoe 
with a looper operator located at the left of the speed 
operator. This was done so that two men could have 
ample vision to handle the mill and tables from No. 1 
through No. 10 stand, and so that the looper could 
handle the controls of the roughing mills in an emer- 
gency. 

The oil cellar which contained our oil tanks, pumps 
and piping in the old mill was located between No. 3 
and 4 stands, just where the new foundation for No. 4 
mill and drive was to be installed. All of this installation 
had to be relocated. Our first step on the mill was to 
remove No. 4 stand, the gap being bridged by a tem- 
porary motor-driven table. This gave us a ten stand 
mill. Excavation was started at once for new founda- 
tions for No. 4 and foundations for new oil cellar. No. 
10 and 11 stands were dummied one at a time while 
work on shaping and installing new motor foundations 
in the motor room was carried out. We worked a good 
while with a nine-stand mill, and with careful heating, 
drafting and regulation of slab size, we could roll down 
to and including .060 in. gauge. At the same time this 
work was going on, temporary cables were run to all 
motors, tables and screwdowns on No. 1 and 2 stands, 
and these stands were undermined and jacked up while 
foundations were being installed for the new edging 
mill and drive between No. 1 and 2. More of this work 
was done under the cover of a plank floor and duck 
boards as we have a very limited floor space and practi- 
cally all of this space was necessary for successful 
operation. After the changes to the motor foundations 

(Please turn to page 81) 
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MILL Koll Descgu 


.... the author traces the history and progress of the 


BAR 


bar mill, and sets forth typical modern practices .... 


by Koss E. Seynoun 


SUPERINTENDENT, ROLL DEPARTMENT 


CARNEGIE-ILLINOIS STEEL CORPORATION 
SOUTH CHICAGO, ILLINOIS 


A BAR mills are the most common type of rolling mills 
and are also among the oldest, their introduction in the 
industry dating back to the period around 1782, ac- 
cording to some authorities. Early bar mills were two- 
high units, primitive in design, and for many years very 
little improvement was made in their design. With the 
introduction of the three-high mill and the four-high 
double-duo mill, however, real improvement began in 
bar mill design. 

The first simple layouts, used for rolling iron, re- 
mained practically the same, except for minor details, 
until the advent of the steel billet. This inaugurated a 
new era in the bar mill industry and mill layouts had 
to be changed to meet the new conditions. As a result, 
we have seen the gradual evolution from the old, slow, 
hand-operated bar mills to the modern type, high- 
tonnage mills which meet present day needs. 

Bar mill design has progressed more rapidly in the 
United States than in any other country. This is due in 
part to the high wages paid mill hands in this country, 
which encouraged manufacturers to develop mills 
capable of rolling large tonnages per unit of time, thus 
reducing manpower cost per ton. 

It has been evident from the first that the tonnage 
obtained from a mill depended largely upon the delivery 
speed and efficiency of the finishing stand. Mill effi- 
ciency increased as the length of the bars increased and 
as their speed of delivery increased. Likewise, as the 
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time interval between bars was reduced, the tonnage 
of the mill was increased. 

Another factor that has stimulated progress in mill 
design tending toward the reduction or elimination of 
hand operation is the fact that roll speeds are limited in 
hand-operated mills by the inability of the men to 
catch bars leaving the rolls at speeds greater than 1600 
feet per minute. Even this speed can only be attained 
on bars of small cross section. Large bars must be rolled 
slowly, as they are too heavy and stiff to be handled at 
high speed. Mechanical devices for eliminating hand 
work have played a large part in reducing rolling costs. 

Since the first mill was started, many advances in 
design have appeared and with each improvement the 
speed and tonnage of the mill has increased. The most 
successful designs will be discussed briefly in chron- 
ological order. 


EARLY BAR MILLS 


The first bar mills built in this country were three or 
four-stand mills, all rolls being driven by the same 
engine. The first stand was a three-high rougher. Next 
in line was a three-high set, called strand rolls. This set 
was followed by a two or three-high set, sometimes 
called the leader stand, and the last stand was a two- 
high finishing mill. Drawing 1 illustrates this early 
four-stand type of bar mill. 

This mill was served by a flat hearth furnace, the 
arly units being coal fired. The stock usually consisted 
of hammered blooms or iron piles, although in some 
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instances billets of puddle iron were used. Blooms, 
piles, or billets were transferred from the furnace to 
the roughing stand by tongs suspended on a trolley, 
the tongman running them down to the mill by hand. 

The iron piles were delivered to the rougher at a 
welding heat and rolled back and forth through the 
mill. Seven passes were usually made, each pass reduc- 
ing the pile. Tongmen then transferred the roughed 
pile to the strand unit where it was given from two to 
five passes as necessary. Following this rolling the bar 
was transferred to the leader and finishing stands. 
After leaving the finishing stand the bars were pulled 
across a short hot bed consisting of rails or gratings, a 
man at each end of the bar being able to handle the 
product. An alligator shear at the end of the hot bed 
cut the bars to length. 

Unless some steel was included in the scrap used in 
making up the pile, the pile was thoroughly welded in 
the roughing passes. Steel usually showed up in the 
form of a scab, which could often be knocked loose 
from the bar before finishing. 

The earlier mills had only one furnace and it was 
customary to roll the furnace charge as rapidly as 
possible, the roll hands and mill standing idle until the 
next furnace load could be charged and heated. Seven 
heats were considered as a day’s work, 10 to 15 tons 
being rolled per turn. Later mills had two or three 


Drawing 2 — Five stand bar mill with separate rougher. 
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Drawing 1 — Four stand bar mill. 


furnaces, thus keeping the mill and crew busy all the 
time and making it possible to roll from 25 to 50 tons 
per turn. 

One of the principal disadvantages of the early mills 
was their slow delivery speed. This was necessary be- 
cause the men working on the roughing stand had to 
catch the bar with tongs on each end and re-enter the 
piece by pushing it forward into the proper pass. If 
the bar came out too fast, it would push the men off 
their feet as they caught it with their tongs. More time 
was available at the strand, leader, and finishing passes. 
Here the men caught the end of the bar as it was com- 
pleting the pass and they were able to catch and re- 
enter the bar with little difficulty. 

Drawing 2 illustrates the next development, which 
consisted of installing a separate roughing unit ahead 
of the main mill. Roughing could thus be done at slow 
speed, while the finishing stands could be operated at a 
considerably higher speed. This resulted in longer bars 
being rolled at higher speed, with a consequent increase 
in tonnage. 

It_was discovered about this time that the smaller 
bars could be looped from one stand to another by 
catching the front end of the bar as it came out of one 
pass and turning it in a half circle to re-enter the bar 
into the next pass in the next set of rolls. This reduced 
the time required to roll a bar and further increase the 
tonnage. 
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Drawing 3 — Five stand bar mill with two-stand separate 
rougher. 


Drawing 3 illustrates a still more advanced type of 
mill. In this design two stands of rolls in line are used 
in the roughing train. The advantage of this scheme was 
that the roughing passes could be divided between two 
stands, with the result that more bars could be pro- 
duced. 


STOCK 


Most of the stock used in the early mills consisted of 
iron piles. These piles were made up in various ways, 
Drawing 4 showing the most commonly used types. 
The most frequently used type, or box pile, had flat 
iron sides, bottom and top, the center consisting of 
short pieces of cut scrap. The bundle was tied together 
by two or more wire wrappings which served to hold 
the pile intact until it was heated enough to stick to- 
gether. Another type of pile was made by wiring to- 
gether pieces of round and square bars cut to pile 
length, usually with a flat bar serving as a base. This 
was called a fagot pile, from its likeness to the bundles 
of wooden sticks used in olden days for firewood. 
Another pile consisted of iron rails piled together. Still 
another was made by piling up a number of iron flats, 
usually made of puddle iron. Another source of material 
was old railroad axles, either iron or steel. These piles 
were brought to welding heat in the furnaces and after 
a few passes in the roughing rolls the assemblies were 
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thoroughly welded together into a relatively homo- 
geneous billet from which the final bar was rolled. 

Puddle iron was an important source of bar stock in 
the early days of the rolling industry. In this process, a 
charge of cold pig iron is melted in a small basic furnace 
lined with iron ore. Carbon, manganese, silicon, and 
most of the phosphorous and sulphur are oxidized and 
converted into a fluid slag during the heating process. 
Particles of pure iron separate themselves from the 
mass and are not melted but remain in a pasty state, 
coated with cinder. The puddler forms these particles 
into a ball, using an iron bar or paddle. The ball is re- 
moved from the furnace by tongs attached to a trolley 
and taken to a squeezer. Here the pasty mass is worked 
around a corrugated wheel which squeezes out the 
cinder and finally shapes the mass into a rough round 
bloom suitable for rolling. After squeezing the rough 
bloom is sent through a roughing roll train called a 
puddle bar mill and rolled into either a flat or square 
billet. Drawing 5 shows a typical puddle bar mill 
layout. 

Flats from such a mill were cut and assembled into 
piles for reheating and rolling in the finishing bar mills 
previously described. When this product was rolled into 
flats or billets which were again heated and re-rolled 
before going into finished products, the process was 
called double refining. 

Instead of using pig iron, some puddle type furnaces 
were charged with cut up scrap, the metal being worked 
into a ball which was processed as previously described. 
This method of treatment was called busheling. Still 
another practice was to throw turnings into the furnace 
and puddle them into balls. This was called swarfing. 
In both of these methods, iron and steel scrap were 
used indiscriminately. 


Drawing 4 — Iron piles used in bar mills. 
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Drawing 5 — Puddle bar mill. 


As steel billets became available, a third mill design 
appeared. This type of mill, shown in Drawing 6, was 
featured by a continuous roughing train having from 
four to eight roll stands in line, one pass to each stand. 
Between stands the bars were twisted before entering 
the next stand. This type of mill represented a big im- 
provement in design and tonnage production was 
substantially increased. Billets from four to ten feet 
long were used. 


As might be expected, this new design had certain 
disadvantages or handicaps. The most serious trouble 
experienced was that heavy ragging was required on 
some of the passes because of the heavy draft involved. 
Another difficulty was that the short centers between 
stands caused deep scratches on the bars when they 
were turned by the twist guides. 


Although these mills could take only a 4 in. x 4 in. 
billet, they were expected to deliver various sizes from 
the last stand in the roughing train, which complicated 
the rolling problem under certain conditions. Mill 
drives were geared so that each stand was driven at a 
fixed ratio with respect to the other stands and drafts 
were likewise established in a fixed ratio. Any change in 
the size of the bar delivered from the last continuous 
stand necessitated proportionate changes in all of the 
preceding roughing stands. 
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Drawing 6 — Bar mill with continuous rougher. 


Thus, for example, if an increase of ly in. was made 
in the delivered size, a proportionate increase was neces- 
sary at each preceding stand, the billet size, however, 
remaining unchanged. This resulted in underfilling of 
all the earlier passes and created a bad surface condition 
on the bars because of the heavy scale break on the 
sides. Bars also had a tendency to turn over in the oval 
passes and in general the condition resulted in uneven 
cross-section in the finished bar. Both the amount of 
reduction (per cent) and the elongation from pass to 
pass were altered in making such a change in bar size 
and, unfortunately, the changes were incorrect for the 
roll speed ratios. Drawing 7 shows maximum and mini- 
mum settings for one of the pass formations used in this 
type mill. 

Drawing 8 illustrates a later design of this type mill 
with eight continuous roughing stands and four finish- 
ing stands in line, but with the addition of two sets of 
smaller diameter rolls driven at a higher speed. These 
two extra finishing stands were used only for rolling the 
smaller sizes of bars. 

The mill designs shown in Drawings 6 and 8 had 
rack bar type hot beds, which represented a great ad- 
vance over the previous designs. The hot bed was in- 
clined and the bars straightened themselves as they 
slid down the bed from rack to rack, the racks being 


staggered. 








SEMI-CONTINUOUS ROUGHING MILL 


To avoid some of the difficulties encountered where 

all the stands in the roughing mill were coupled to- 

a a ee \ gether with a fixed drive, a mill was devised where only 

part of the roughing train was continuous. This is 

| illustrated in Drawing 9. In this mill the first two 

Sg SSS A ARE stands are independent, although driven by the same 

engine, the bar being in only one stand at a time. The 

third, fourth, fifth and sixth stands are continuous and 

the looping finishing mills have an extra pinion stand 

between the ninth and tenth stands. This permits the 

last three looping stands to be run at a slightly higher 
peripheral speed than the first three. 

A still later type of semi-continuous roughing mill 
had the continuous stands in groups of two as shown 
by Drawing 10. The leader and finishing stands are 
independent from the rest of the finishing train. This 
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aaa Sama ar of type of mill was successful in eliminating some of the 

| inherent faults of the continuous roughing mills, as the 

ee Sey bars were never in more than two stands at a time. 
Much better control was possible in this mill when 
( . TRS changing pass sizes. For example, if the bars delivered 
RNS SSS from the roughing train were required to be J in. 
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larger than standard, it was not necessary to increase 
each preceding pass proportionately throughout the 
entire train, as changes in the last few passes would 
achieve the desired result. Fewer twist guides in mills 
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Drawing 7 — (above) Effect of raising rolls in 14 in. con- 
tinuous roughing passes. 


Drawing 8 — (right) Bar mill with continuous rougher. 
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of this type also reduced the danger of scratching the 
bars. 

Mills of this type cannot satisfactorily roll 30 ft 
billets in one piece as the distance required between 
stand groups would be too great and also because of the 
temperature variation in such long billets. Ordinarily 
lengths not exceeding 15 ft are rolled in mills of this 
type. 

A comparatively old type of mill with a continuous 
roughing and a looping finishing train, designed to roll 
medium bar mill sizes, is illustrated in Drawing 11. 
This mill was most efficient with long billets and oper- 
ated at a speed slow enough to allow the mill men to 
turn the bars between stands and passes with wrenches 
and tongs. The finishing train has floor loopers and the 
bars are in several stands at once, making possible large 
tonnage production. Flats, rounds and squares were 
the usual product rolled by mills of this type. 


DRIVES 


The fact that a single engine or motor was used to 
drive the finishing trains of the earlier bar mills, which 
were in line, gave rise to a number of problems. As all 
the rolls were practically the same diameter, the elonga- 


Drawing 9 — Bar mill with semi-continuous rougher. 
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Drawing 10 — Bar mill with semi-continuous rougher. 


tion caused by the reduction in size of the bar from stand 
to stand caused increasingly long loops to form between 
the passes. This condition increased the time required 
for the bars to go through the finishing train and at the 
same time resulted in a considerable variation in tem- 
perature from the front to the back end of the bar. 

An attempt to solve this difficulty was made by 
breaking up the finishing train into groups of two stands, 
each group being driven independently as shown in 
Drawing 12. This was a distinct improvement, as the 
lengths of the loops were cut down between groups, 
although the loops were still present in each group. 

Drawing 13 shows a still better type of mill, in which 
each stand of the finishing train is independently driven 
by a variable speed motor. This gave perfect control 
of the loops. In this mill design the roughing train was 
broken into two parts, each being driven by a separate 
motor. 

Mills using 30 ft billets still had trouble in the con- 
tinuous roughing trains because of stands being coupled 
together. To overcome this condition, improved designs 
were developed in which groups of various sizes were 
independently driven by a separate motor. One of the 
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Drawing 11 — (top left) 12 in. looping bar mill. 


Drawing 12 — (bottom left) Bar mill with three finishing 
trains. 


Drawing 13 — (top right) Continuous rougher with two 
drives; independent finishing train drive. 


best solutions was accomplished by driving each stand, 
except the first two, by a variable speed motor. Such 
a mill layout is illustrated in Drawing 14. 


TWIN BAR MILL 


Progress in bar mill design did not stop after the 
successful development of continuous roughing trains 
and looping finishing trains. The next problem attacked 
was that caused by the fact that, due to the longer 
loops in the finishing train, it took longer to finish a bar 
than it did to pass it through the roughing train. A mill 
was therefore designed with two finishing trains fed 
from one roughing train. The same double hot bed was 
used by both finishing trains. This is shown in Drawing 
15. 

This scheme possessed the additional advantage that 
either finishing train could be shut down for roll changes 
while the other was in full operation. Such a mill could 
roll substantially more tonnage than the older mills, the 























only additional expense involved being the cost of the 
extra finishing train and a few more men to operate it. 

Drawing 16 illustrates one of the attempts to solve 
the problem of time loss caused by roll and section 
changes. This mill had three outlets to the hot bed, 
discharging from stands eight, ten, and twelve. The 
principal advantage of this design was that, although 
the same sized billet was always delivered from the 
roughing train, a variety of round bar sizes could be 
rolled in the finishing stands. In the majority of these 
sizes it was unnecessary to change passes and sizes in 
the roughing mills, with the result that the down time 
of the mill was reduced considerably. 


CROSS COUNTRY BAR MILL 


A mill of this type can be designed to roll a wide range 
of sizes, the mill illustrated in Drawing 17 being capable 
of rolling rounds and squares from 1% in. to 5 in., flats 
from 4 in. x 1 in. to 10 in. x 2% in. and other sizes in 
proportion. The advantage of such a mill to a producer 
who does not care to invest in a number of mills to roll 
this range of sizes is obvious. Ordinarily such a range 
would require at least three bar mills of different sizes 
and if the potential tonnage warranted the investment 
the three mills would be preferable since rolling costs 
per ton would be lower. 


Drawing 14 — (bottom left) Bar mill with roughers and 
finishers independently driven. 


Drawing 15 — (top right) Twin bar mill. 


Drawing 16 — (bottom right) Bar mill with three outlets 
to hot bed. 
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Drawing 17 — Cross country bar mill. 


Where tonnage, however, does not justify the ex- 
pense of installing three mills, a flexible installation of 
the cross country type is desirable. One disadvantage 
of these mills is that they require a large number of 
billet sizes and considerable time is required for roll 
changes. Advantageous, however, is the fact that bars 
can easily be looped or run out on tables in the last 
finishing stands. The two hot beds are also desirable, 
since when the first hot bed is in use for larger sizes, 
the roll stands preceding the other hot bed can be 
changed to handle the next section scheduled for rolling. 

Drawing 18 illustrates the layout of another type of 
har mill designed to handle medium sizes. This mill is 
of the cross country type, but contains a number of 
modifications. The roughing train is semi-continuous, 
for example, and there are some cross country stands 
with runout tables, followed by three continuous finish- 
ing passes. The chief advantage of this design is in the 
continuous finishing. Properly designed and operated, 
such a mill can finish longer length bars at a relatively 
high speed, which results in greater tonnage and at the 
same time makes it possible to maintain considerable 
accuracy of section. These advantages can be attained 
with a smaller operating crew than would be necessary 





on comparable mills having independent finishing 


stands. 


CONTINUOUS BAR MILL 


The previously mentioned smaller bar mills with 
looping finishing stands of the most improved type were 
limited by the speed of the finishing stand, for a roll and 
bar speed of 1400 to 1600 feet per minute is about as 
fast as any catcher can work satisfactorily. As the speed 
of the bar through the finishing pass governs the ton- 
nage produced by the mill, means were sought to in- 
crease this speed. 

Using repeaters instead of catchers solved one phase 
of the problem, but twisters still gave trouble. These 
units caused scratches on the bar and it was also found 
that bars twisted into the finishing pass were not as 
accurate in section as were those entered without twist- 
ing. 

These problems, however, were solved by a straight 
continuous bar mill having the last few stands alter- 
nately horizontal and vertical so as to eliminate the 
necessity for twisting between these finishing stands. 
Such a layout is shown in Drawing 19. With such a 
design, catchers were no longer necessary and conse- 


Drawing 18 — Cross country mill with continuous finisher. 
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Drawing 19 — (top left) Continuous bar mill. 
Drawing 20 — (top right) Continental double-duo bar mill. 


Drawing 21 — (bottom right) European bar mill with semi- 
continuous rougher. 


quently the finishing speed could be raised to nearly 
twice that formerly possible. At the same time, the 
problem of loops between stands was easily controlled 
by driving each stand with an individual motor. 

This type of bar mill represents the latest advance in 
this country for small and medium size products and is 
one of the most successful. Its labor cost is low, but it 
is not suited for job work, being most suitable for roll- 
ing large tonnage schedules of the same section. 


FOREIGN MILLS 


Progress in bar mill design went forward in Europe 
as well as in the United States. Among other improve- 
ments, the double-duo roll stand illustrated in Draw- 
ing 20 was invented. In this stand, two pairs of rolls 
were mounted over, but slightly to one side of each 
other in the same housing, turning in opposite directions. 
The mill used a 6 in. x 6 in. ingot weighing 400 pounds. 
The first roughing stand was a three-high unit, with 
rolls 20 in. x 60 in., and broke down the 6 in. x 6 in. 
ingot to a 2 in. x 2 in. square. On its way to the second 
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roughing operation, which was accomplished by two 
three-high stands of 14 in. x 42 in. rolls, the billet was 
but in half by a shear. 

After leaving the 14 in. mill the bars were looped 
through four double-duo stands and one two-high 
finishing stand, the bars being either coiled or run out 
on the hot bed. This mill finished the bars at 480 rpm 
or approximately 1500 feet per minute and had a small 
bar production of about 6 tons per hour. 

One of the features of this mill was the use of repeat- 
ers on one side of the mill. These repeaters took the bar 
from the bottom pair of rolls in the duo stand and 
looped them into the top pair of rolls. Another point of 
interest is the fact that 6 in. square stock is used, a size 
considerably larger than that commonly used for rolling 
small bars. 

Another French mill had a semi-continuous rough- 
ing train and a looping finishing train as shown in 
Drawing 21. The mill was served by two continuous 
furnaces and used 5!¢ in. square billets weighing 518 
pounds. After leaving the furnace the billets passed 
through a six-stand, two-high continuous roughing train. 
The first four stands were equipped with 16 in. diameter 
rolls and the last two with 14 in. rolls. Following this 
mill is a shear for cutting billets in half, after which 
they run out on a table, and then enter the second con- 
tinuous two-high roughing train. This consists of three 
stands of 14 in. rolls and one stand of 11 in. rolls. On 
leaving this roughing train, the billet is looped into 
four stands of 11 in. rolls set in line and driven by the 
same motor. Next come two more final finishing stands 
of 11 in. rolls, driven by another motor. The oval to 
square loops are handled by hand, but the square to 


Drawing 22 — (left) Rail slitting bar mill. 


Drawing 23 — (bottom) Sections rolled from slit rails. 
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Drawing 24 — Simple three stand bar mill for large sec- 
tions. 


oval loops are run around repeaters. Oval to round is 
handled by hand. The speed of the finishing train is 
500 rpm, or 1440 feet per minute. 

This mill rolls rounds and squares to a minimum size 
of 2% in., flats down to 7% in. wide, angles % in. x % in. 
minimum, small channels and tees é} in. x @} in. A 
rotary flying shear is available to cut the mill product 
to hot bed lengths. Production from this mill is from 
5 to 10 tons per hour, depending upon the sections be- 


ing rolled. 


RAIL SLITTING MILL 


Scrap rails are converted into a variety of other useful 
products in rail slitting mills such as are illustrated in 
Drawing 22. After being raised to rolling temperature 
in a continuous furnace, the rail is slit in the first pass 
into three parts, head, web, and base. Each of these 
sections moves forward to a separate roll train, without 
reheating. This type of mill is very successful in rolling 
concrete reinforcing bars, fence post sections and a 
considerable variety of other small shapes and sections. 
Another commodity rolled is pipe, which is rolled from 
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the base of the rail into a flat and then formed into a 
tube in three continuous stands, after which it is welded. 

The products rolled from old rails are not of the best 
quality. Too often the bars have laps and seams rolled 
in from the sharp slit edges. This, however, is not too 
serious a factor since the product is never applied to 
exacting use in the field. Drawing 23 shows a variety of 
products commonly rolled from old rails. 


LARGE BAR MILLS 


Most of the mills described so far have been designed 
to roll small and medium bar mill sizes. The larger bar 
mills, usually 18 in. and 20 in., in their earlier forms were 
much the same as the smaller ones. They used heavier 
stock piles, and when steel billets came into use, heavier 
billets than the smaller mills. Some of the larger mills 
used cast ingots directly where blooming mills were not 
available. These ingots ranged in size from about 5 in. 
x 5 in. to 12 in. x 12 in. in cross section. The first mills 
were hand operated, using hooks and tongs to handle 


Drawing 25 — Three-stand bar mill with table rolls in floor. 
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the stock. Later, table rolls were installed in the floor 
to ease the tengmen’s work. Still later, tables were 
adopted, eliminating most of the hand work. 

Rounds and squares up to 8 in. in diameter were 
rolled by these mills and in some cases, large flats and 
even rails and certain other sections. Drawing 24 illus- 
trates an early type hand-operated, large bar mill. 

A slightly more modern design is shown in Drawing 
25. This mill has tables recessed in the floor to facilitate 
the movement of heavy bars and lighten the work of the 
tongmen. 

Drawing 26 illustrates a more up-to-date installation 
with tilting tables. This mill is designed to roll small 
structural shapes as well as heavy bars. 

A more elaborate design is shown in Drawing 27. 
Here an attempt has been made to provide a roll and 
pass design which will minimize roll and pass changes. 
The second train of rolls is set up with a number of 
sizes and any one or two of the sets may be used for 
rolling a certain size product while the other stands 
remain idle. 


Drawing 26 — Bar mill with traveling tables. 
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Drawing 27 — Large bar mill with separate rougher. 


FURNACES 


Stock for the early bar mills was usually heated in a 
coal fired furnace, an early type furnace being shown in 
Drawing 28. This type of furnace did not burn the coal 
efficiently and designers soon added upright steam 
boilers to the unit so as to utilize the waste heat from 
the furnace. Steam from these boilers was used to 
drive the steam engines which powered the mills as 
well as for various other purposes around the plant. 
When these boilers were added, the stack was moved 
back of the furnace. 

Producer gas later replaced direct coal firing at the 
furnaces, giving greater fuel economy, but waste heat 
boilers were still used to conserve fuel. 

As the steel billet came into use, continuous furnaces 
were developed and these were so economical that 
boilers were seldom used in connection with the fur- 
naces. Drawing 29 illustrates an early type continuous 
furnace for use with short billets. 
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BAR MILL HOUSINGS 


The earliest bar mill housings were of very simple 
construction. Roll setting was accomplished by means 
of liners between the housing carriages. In many cases 
the three-high housings were designed with closed tops, 
the rolls being removed through the housing windows. 
Two-high sets, however, usually were of open top 
design, the caps being removed for roll changes. Figures 
1 and 2 in Drawing 30 illustrate these early types. 
Wooden bearings were installed between the top and 
bottom rail necks in the two-high housings, wedges 
being used to force the rolls against the top and bottom 
bearings. Two more modern and more efficient housing 
designs are illustrated by Figures 3 and 4, Drawing 30. 

The old two-high housing had certain advantages, 
however, such as the absence of spring in the rolls, 
secured by the wedges used between the two roll necks. 

Guides were also simple in construction in the early 
days of bar mill design. Roughing and strand delivery 
guides were particularly simple. Strand delivery guides 
as shown upper left, Drawing 31, were merely a sheet 
iron plate arranged to fit over all or part of the passes, 
with adjustable clamps to serve as side guards and as- 
sure straight delivery from a pass. Roughing delivery 


Drawing 28 — (bottom left) Coal fired reheating furnace 
for iron piles. 


Drawing 29 — (top right) Early type continuous furnace 
for short billets. 


Drawing 30 — (bottom right) Bar mill housings. 
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guides, as shown upper right, were castings, usually 
with about four passes per piece. They were ground in 
to fit the roll by using sand between the roll and the 
guide. The lower sketch shows an entry guide box for a 
finishing stand rolling a round from an oval. 


HOT BEDS 


The first hot beds were of rather simple construction. 
Some of those used on puddle mills consisted of iron 
gratings, level with the mill floors, the bars being pulled 
down from the mill directly onto the hot bed. In many 
plants, pieces of wood were laid on the mill floor to 
serve as skids, since the hot bars slid easily over the 
wood. 

Another early type of hot bed consisted of rails, 
with an iron or steel plate in line with the finishing 
stand. From this plate the bars were pulled over the 
rails by boys at each end of the bar. If the bars were 
large and finished in the strand, the hot bed boys 
pulled them onto the plate, where the kinks were re- 
moved by hammering with a heavy wooden mallet. 
After straightening, these bars were pulled over the 
hot bed for shearing. 

The mechanical hot bed was developed to meet the 
needs which arose as bars were rolled in longer lengths. 
One of these was the incline type. In this design the 
bars were run uphill on rollers and then over level 
rollers to an inclined set of rack bars where they were 
racked down to floor level for shearing. Straightening 
of the bars took place during the racking operation. 
In another more modern type of bed, the bars were 
mechanically racked across the bed. 


54 


Drawing 31 — (left) Bar mill guides. 


Drawing 32 — (below) Types of bar mill hot beds. 
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Some of the more modern beds having packing de- 
vices for bars which require pack annealing on the bed, 
and many mills now have coilers to coil the bars direct 
from the finishing stand. 

Drawing 32 illustrates a number of hot bed designs, 
Figure 1 at the top showing the shuffle notch type, 
Figure 2, the incline rack bar type, Figure 3, the flat 
grating type, and Figure 4, the early rail type. 


ROLLS 


The earliest types of rolls for bar mills were made of 
sand iron or plain steel. Chill iron rolls were introduced 
rather early in the development of bar mills, being 
first used for rolling sheets and then for leader and 
finishing passes rolling rounds, squares, and flats. The 
so-called semi-steel rolls were made from a mixture of 
iron and steel. Various types of alloy steels were used 
for roughing and strand pass rolls, followed by a variety 
of grain type rolls, including both the chill type and 
those where deep penetration of the desired close 
grained structure is achieved by the alloying elements 
added to the metal. 

Continuous mill roughing stands were formerly 
equipped with rolls in which the passes were chilled-in 
close to the finished size and shape. These rolls are 
expensive to make and are seldom used now except for 
finishing rolls to handle certain shapes. This type of 
chilling should not, however, be confused with the 
regular chill rings used with alloy steel rolls. There the 
chilling rings have a coating of sand and are embedded 
in the mold closely following the contour of the passes. 

Experience has demonstrated that hard rolls wear 
better than soft rolls. Machining and grinding diffi- 
culties, however, limit the degree of hardness that is 
practical. Passes harder than 75 Shore hardness cannot 
be turned with any of the tools now available, although 





plain flat rolls up to 90-100 Shore hardness may be 
surfaced by grinding. 


Many kinds of analyses are used for roll construction, 
ranging from plain carbon steel up to the hardest nickel 
chill types of metal. Plain carbon steel, however, is 
not now used to any great extent. 


There are many types of grain rolls. Some are for 
rolling small shapes, with passes cut deep into the rolls. 
These are alloyed with nickel to develop deep penetra- 
tion of the desired close grained structure. Chromium 
and mixtures of chromium and nickel are also used to 
develop hardness and grain structure in other cases. 
The following specifications are typical of the chemical 
analyses used for preparing metal for use in bar mill 
rolls: 


Plain chilled iron roll with 1% in. clear chill, for 12 in. 
mill 
Per cent 


Carbon 3.00-3.15 


Manganese .23- .28 
Silicon. .58- .62 
Sulphur .O7 max 
Phosphorus .20 

Molybdenum 0- .25 


Nickel chilled, with ¥% in. chill, for 14 in. roll 
Per cent 


Carbon 2.99-3.05 


Manganese .22- .24 
Silicon . .60- .62 
Sulphur. .06- .08 
Phosphorus 15- .25 
Chromium .25- .35 
Nickel. . .1.90-2.10 


Molybdenum 30 max 


Drawing 33 — Roll molds for bar mills. 
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Alloy tron for 16 in. leader roll for 2-4 in. rounds 
Per cent 
Carbon........... .2.10-2.20 


ee eee en ee 30 
REESE SITS ees are ae Een nA Ra eee 50 
Sulphur...... Ae ee edu chak eae . 09- 15 
Phosphorus. ............ ss ee 
Chromium....... 1.00 
Nickel. . . ae ; . 0-1.25 
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Per cent 
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Drawing 33 illustrates three molds used for casting 
bar mill rolls, showing the several methods used for 
casting. The full lines show the roll as cast, the dotted 
lines indicating the finished outline of the roll. Figure 1 
represents a chill iron angle finishing roll for use in a 
14 in. mill. Figure 2 shows a grain roll having diamond 
passes for use in a 14 in. strand mill. Figure 3 represents 
a 14 in. alloy steel roll such as is used in the roughing 
stand of a hand bar mill. The first two rolls are not heat 
treated, but the alloy steel roll is treated as follows: 

After casting, the roll is shaken out of the mold at 
1000 F, put into an annealing furnace and brought up 
to 1600 F at the rate of 50 degrees per hour. It is held 
at this temperature for 30 hours and then cooled to 
125 F over a period of 80 hours, after which it is taken 
out of the furnace. The entire treatment takes 122 hours. 


BAR MILL ROLL DESIGNING 


The bar mill roll designer must have an adequate 
technical training, together with a considerable back- 
ground of experience, to do his work successfully. 
Designing rolls for mills which roll only common steel 
into the usual bar sizes such as rounds, squares and 
flats does not require extensive experience nor as close 


Drawing 34 — (left) Comparison of standard practice ver- 


sus special pass formation to eliminate wrinkles. 




















a study as is required when shapes are to be rolled. 
In the case of intricate shapes, however, considerable 
ingenuity is required in designing the rolls. 


Considerable thought and care must be given to the 
design of rolls and passes for alloy bar production. 
Defects sufficient to cause rejection of the product may 
easily result from improperly designed passes. Proper 
design of the pass shapes will, however, overcome or 
minimize the effect of marks and seams resulting from 
improperly filled passes or from the scale break which 
develops at the roll openings. This latter condition may 
result in rolled-in seams or wrinkles of considerable 
depth and must be carefully guarded against in roll 
design. 


Drawing 34 shows some of the passes used for rolling 
a 1/4 in. round. The shapes of the line of passes on the 


Drawing 36 — (below top) Box and edge and diamond 
roughing passes for 9 in. bar mill. 
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Drawing 35 — Gothic passes in 9 in. x 3614 in. roughing rolls. 

















right are such as to prevent the formation of sharply 
defined scale breaks. Such a form of passes, however, 
has a low percentage of draft as compared to others 
now in use and does not have the scale shedding 
qualities of the oval and square method. The special 
design shown, however, is very successful in eliminating 
the rolled-in scale break marks which are sometimes 
called wrinkles. Also shown on the drawing on the left 
are the conventional passes used for rolling the same 
size round, to illustrate the difference in drafting which 
occurs in the two systems. 

Designers of rolls for small shapes are aided by certain 
factors. One of the most important of these is the fact 
that the smaller the bar, the more it spreads under 
drafting. This is in part due to the fact that bars used 
in rolling small shapes are colder than those used for 
larger shapes and also to the large ratio existing be- 


Drawing 37 — (below bottom) 12 in. roughing rolls for 
8 in. train. 























tween the diameter of the roll as compared to the size 
of the shape being rolled. It has been found that as the 
diameter of the roll increases with respect to the size 
of the shape, the spread also increases. 

As a result, a small shape can ordinarily be formed in 
fewer passes than would be required for a large shape. 
Shapes of intricate design can thus be rolled in small 
sizes but not in large sizes, because of insufficient roll 
diameter in the case of the large shape. For example, 
when a 1 in. square is rolled on a 10 in. mill, the ratio 
of the bar diameter to the roll diameter is 10:1. If, 
however, an 8 in. square is rolled on a 28 in. mill, the 
ratio becomes only 3.5:1. 

Careful calculation is required in designing rolls for 
use In continuous roughing mills. Stretching between 
stands in the roughing passes causes unevenness in the 
finished sizes, as does also improperly filled passes, 
indicating certain phases of the problem confronting 
the roll designer. 

One of the earliest forms of grooved roughing passes 
is the Gothic roughing pass, shown in Drawing 35. 
Passes such as these were used in simple bar mills such 
as the one illustrated in Drawing 1. In Drawing 35 the 
first pass illustrated was designed to take a 4 in. iron 
fagot pile, while the succeeding Gothic passes reduced 
it to 19% in. 

Box and edge roughing was another early design. 
Drawing 36 illustrates combination box and edge and 
diamond roughing passes as used in a 9 in. mill. The 
box and edge passes were designed to take a 4 in. iron 


Drawing 38 — Hand round rolling. 
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Drawing 39 — 2 in. sharp cornered hand squares. 


rail pile, but the design was also suitable for use with 
the regular iron piles. Oval and square passes became 
more common when small billets were to be rolled into 
smaller bar sizes, as greater percentage reductions could 
be attained when these passes were used. Drawing 37 
illustrates the oval and square passes used on 12 in. 
roughing rolls for an 8 in. train. 

The next stand following the roughing sequence in 
the bar mill illustrated in Drawing 1 was called the 
strand rolls. Strand passes for rolling rounds and 
squares were almost always oval and square or diamond 
and square. Flat and edge passes were used for rolling 
round edge and square edge flats and occasionally for 
rolling half rounds and half ovals. Tongue and groove 
rolls were also used for flats, and some flats were rolled 
in diagonal leader and finishing passes, leader stand 
passes usually being ovals for rounds, diamonds for 
squares, or flat edgers for flats. 

The last stand in a 4 or 5-stand mill was called the 
finishing stand and the roll passes used in this stand 
were turned to produce the hot size section. 

Most of the rounds produced on the early type mills 
are made by the so-called hand-round rolling method. 
This method ordinarily used two round passes turned 
in the two-high set of rolls located in the strand mill 
housing. After each rolling pass the bars were passed 
back over the top roll by the tongmen and re-entered. 
The bar was taken from the last roughing pass and then 
given a single pass through the first round pass, after 
which it was entered into the second round groove. 
Here it was given three or four passes, turning the bar 
90 degrees each time it went through the pass. This 
method of rolling was very accurate and produced a 
good round. Drawing 38 illustrates this method of 
rolling. 

Long lengths could not be rolled successfully by the 
hand-round method. The finishing rolls were two-high 
and the length of the bar was limited by the ability 
of the tongman to handle the bars over the top roll. 
In addition to this handicap, the roller and catcher had 
to guide and hold the bar with tongs all the time it was 
going through the rolls, which was laborious, hard work, 
increasing in difficulty as the bar grew longer. Soon, 
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Drawing 40 — Examples of flat rolling for bar mills. 


however, it was discovered that an oval could be rolled 
into a round if held by guides in the finishing pass in 
such a way as to prevent it from turning down. Intro- 
duction of the guide-round method made it possible to 
roll long lengths, even though the bars were not as 
accurate in dimension as was possible when using the 
hand-round method. In guide-round rolling, an oval, 
somewhat wider and thinner than the finished round, 
was entered into a dead round pass, being held in 
proper position in the pass by guides. 

Sharp cornered squares were first made in two-high 
finishing rolls by the same method as was used for 
hand-rounds, but it was only necessary to send the 
bar through the finishing pass twice. Drawing 39 illus- 
trates this early method of making sharp cornered 
squares. When guides were developed, sharp cornered 
squares were made by entering a diamond section into 
the square finishing pass, held up by the guides. 

Square edge flats were first made by tongue and 
groove rolls set in the strand mill housing (Figure 1, 
Drawing 40). Two-high rolls were used at first, three- 
high sets being used later. As roll design progressed, 
the smaller sizes were taken from the tongue and groove 
strand flat rolls, edged in leader rolls, and_ finally 
finished flat in the finishing stand (Figure 2). Round- 
edge flats were made in the same strand rolls, edged in 
a round edging pass, and finished flat. 

A still later development involved taking a square 
billet from the roughing stands, flatting it in a series 
of slabbing passes in the strand mill, edging the flat 
in the leader rolls and finish rolling it flat in the finish- 
ing stand as illustrated in Figure 3 of Drawing 40. 
This method was used for both round edge and square 
edge flats. Another method, which is still in use, in- 
volves taking a fluted square and flatting it once or 
twice, followed by entering it on edge into a concave 
edging pass and finally finishing in a flat pass as shown 
in Figure 4. 
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Nut flats were made in diagonal passes. A square was 
entered directly into a diagonal leader pass and then 
finished in a diagonal finishing pass as shown in Draw- 


ing 41. 


DRAFT 


In the early bar mills the amount of draft possible 
varied with the diameter and speed of the rolls, together 
with the amount of ragging on the rolls. The speed of 
the roughing rolls in turn was limited by the ability 
of the workmen to catch and re-enter the bars. 

Draft varied from about %4 in. to 14 in. for the first 
which were usually flat and edge, when 
working iron piles, these passes being best suited to 


two passes, 


welding the pile together. Succeeding passes, as pre- 
viously described, were either gothic or diamond and 
the degree of angle of these passes regulated the amount 
of draft, the draft increasing as the angle increased. 
The angle most commonly used was 98 degrees. When 
it was necessary to deliver a square section from the 
roughing train, the bar was roughly squared by passing 
it twice through the same sized groove in the roughing 
mill before taking it to the strand mill. 


Drawing 41 — !54¢ in. x 2 in. nut flat design. 
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Drawing 43 — (bottom left) Heavy 
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Drawing 44 — (bottom right) 
ovals. 
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The strand mill oval and square pass design depended 
for its success upon the “biting” ability of the rolls. 
A very flat oval would give a big reduction, but would 
cause slipping unless the passes were heavily ragged. 
Draft from the square to the oval varied from about 
22 per cent to about 45 per cent, depending upon the 
flatness and width of the pass. The percentage reduc- 
tion attained from ovals to squares ranged from about 
22 per cent to 32 per cent according to conditions. 


For rolling a square into an oval the most commonly 
used design provided a draft of approximately 35 per 
cent, with about 28 per cent when rolling the oval to a 
square. In these rolls the square passes had an angular- 
ity of from 91 to 94 degrees. A good square could be 
obtained in one pass through a 91 degree square pass, 
but when a pass of 94 degree angularity was used it was 
necessary to send the bar through the pass twice in 
order to get a satisfactory square. Drawing 42 illus- 
trates a sequence of oval and square designs with thin, 
medium and thick ovals entering a 8% in. square with 
varying reductions. Drawing 43 shows some actual 
drafting in the case of a 16 in. mill rolling chrome- 
molybdenum steel from a 2% in. square through an 
oval to a 18% in. square. In this pass design the draft 
on the oval is 42.8 per cent and the reduction on the 
square is 28.8 per cent. 


Instead of the strand oval, a flat hexagon pass was 
frequently used. This style of pass, shown in Drawing 
44, provided more draft than did the oval and made it 
vasier to hold the bar in position with the entering 
guides. 


In rolling a round, the draft on the oval leader from 
the entering square is governed by the flatness of the 
oval. When rolling iron, which was the principal prod- 
uct in the early days, oval passes were not very flat, 
with the result that the finishing draft taken on the 
oval was only about 15 per cent. 


Pass design for modern bar mills has become rela- 
tively standardized, three principal designs being now 
in common use. These are known as the oval and square 
method, the diamond and square method, and the flat 
and edge method. 


OVAL AND SQUARE METHOD 


The greatest percentage of reduction is attained by 
using the oval and square method of rolling and this 
type of pass design is almost universally used for small 
and medium sized sections. Good scale breaking and 
shedding is achieved with this design, as the heavy 
reduction combined with the turning of the bar after 
‘ach pass provides a good opportunity for the scale to 
fall away from the bar. 


There is, however, one serious disadvantage to the 
square and oval method. The shape of the passes, com- 
bined with the opportunity for scale to form at the roll 
opening, gives rise to a condition where the scale break 
of the oval is pinched in the bottom fillet of the square 
pass. As a result, lines which are often of considerable 
depth, show up on the finished bar, sometimes being 
serious enough to cause rejection of the product. 
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DIAMOND AND SQUARE METHOD 


The diamond and square method of rolling is well- 
known and has the merit of contacting the bar on all 
four sides, not allowing as much spread as is possible 
in the other methods. This method is second to the oval 
and square method in regard to reduction possibilities 
and it should also be noted that diamond and square 
pass formations do not get rid of scale as readily as is 
the case with oval and square passes. 


FLAT AND EDGE METHOD 


Flat and edge passes are extensively used for rolling 
the larger bar mill products. This method sheds scale 
readily as the rolls only contact the top and bottom of 
the bar at each pass, thus allowing the scale to drop off 
freely from the sides. Of the three methods discussed, 
the flat and edge method develops the least reduction 
in area. One disadvantage in this system of passes is 
that when an edging pass is completely filled, consid- 
erable friction develops between the rolls and the sides 
of the bar. This condition has an adverse effect upon 
the finished surface of the bar. 





COMPARISON OF ROLLING METHODS 
There are some objectionable features to the use of 
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Drawing 45 — (left) Breakdown oval problems. 


Drawing 46 — (below) Comparison of three methods of 
rolling rounds. 
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oval and square passes on continuous roughing mills. 
When the square passes are raised to produce larger 
squares, as outlined earlier in this paper, underfilling 
occurs in both the square and oval passes because of 
insufficient stock in the entering billet. This under- 
filled condition of the entering squares causes the square 
to lean over as it enters the oval, which in turn causes 
an uneven filling of the oval pass. If the oval is filled to 
the collar line, a lap will develop on the corners of the 
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Drawing 47 — (above) Round oval types. 


Drawing 48 — (below) Single and double arc ovals for 11 
in. rounds. 
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succeeding square. Figure | in Drawing 45 shows a 
correctly filled square entering an oval pass, while 
Figure 2 in the same drawing illustrates what happens 
when an underfilled square enters the same oval. 

A large scale break, as shown in Figure 3, tends to 
develop when the square does not fill the oval. In the 
case of some alloy steels, this break is very rough and 
when the underfilled oval is entered into the succeeding 
square pass the rough scaly surface will be pinched and 
crimped into wrinkles. Scale will be trapped in these 
wrinkles and the finished bar will be badly seamed, as 
shown in Figure 4. 

Rollers sometimes deliberately accentuate the under- 
filling of both ovals and squares in continuous roughing 
mills for several reasons. When the last square deliv- 
ered from a continuous roughing train is to be larger 
than standard, it is necessary to raise all the rolls in 
the train. This results in underfilling of the early passes. 
Underfilling will be most pronounced in the middle of a 
bar from a 30 ft billet because the steel is hotter in the 
middle section of the billet than it is at the ends (see 
Figure 5, left). Thus, being colder, the ends of the bar 
will spread more and the passes will be better filled on 
the sides than will be the case at the middle of the bar 
(Figure 6, left). 

In its passage through the train, such a bar will be 
nearly upright as it starts, leaning over as its middle 
section comes along, and straightening up again as the 


Drawing 49 — Ovals and oval formers. 
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Drawing 50 — (above) 1 in. sharp corner square. 
Drawing 51 — (right) Round edge flat design. 


Drawing 52 — (bottom right) Two methods of rolling hex- 
agons. 


end approaches. By raising the square pass rolls ex- 
cessively, the roller will cause the square to be under- 
filled in the middle to such an extent that it will lean so 
far over that the corners of the square will be in the 
opening of the oval passes. By doing this, the roller 
makes sure that the oval will be completely filled even 
at the middle of the bar, as illustrated by Figure 5, 
right. The colder ends will more nearly approximate a 
square in section and will enter the oval pass in a more 
nearly upright position, as shown in Figure 6, right. 


The result of this maneuver is a bar more nearly 
uniform in cross section throughout its entire length 
than would be possible had the rolls been raised only 
slightly. This is not good practice, but is an expedient 
often used by rollers on bar mills having continuous 
roughing trains. 


Diamond and square passes are usually used for 
breaking down medium sized bars, although they may 
be used for rolling sizes as large as 8 in. x 8 in. 


Flat and edge passes are almost exclusively used for 
medium and large sizes, this method being rather im- 
practical for the smaller sizes. 


Drawing 46 illustrates the difference in draft which 
occurs in rolling three different sizes of round through 
the same number of passes by the three methods dis- 
cussed. The same sized billet is used in each instance. 
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LEADER AND FINISHING PASSES 


Finishing passes for rounds, syuares and flats are 
relatively easy to desizn and cut. These passes are 
made somewhat larzer than the cold finished size, al- 
lowance beins made for the shrinkaze of the bar after 
it leaves the finishing pass. If a dead cold size is de- 





Drawing 53 — Octagon passes. 


Drawing 54 — Formula variations ovals for rounds. 
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sired, the shrinkage allowed for will vary from .012 in. 
to .018 in. per inch of section, depending upon the size 
of the bar, tolerance, and the finishing temperature. 

Leader passes for rounds are designed with several 
purposes in mind. One of the most important factors is 
the dezree of accuracy desired in the finished size and 
it should be noted that the more nearly the contour of 
the oval pass approaches that of the finished round, 
the better will be the round. As the oval becomes flatter, 
the round likewise tends to decrease in dimensional 
accuracy. This is explained by the amount of spread 
produced by the draft, spread being proportional to 
draft. Where there is little draft there is little spread. 
Thus, there is very little chance of variation in size in 
the finishing pass when its draft from the oval is small. 
The contrary, however, is true when a larger oval and 
a larger draft is used. 

An oval with little draft is very close to a round and 
consequently is rather difficult to hold in position when 
entering the finishing pass. The bigger and flatter oval, 
however, is easier to hold up. The entering guides can 
therefore be set more loosely, thereby reducing the 
danger of scratching the bar. A compromise between 
the two extremes makes a good design. 

Drawing 47 illustrates the two extremes discussed 
above, and an acceptable compromise in Figure 2 in 
the center in pass design for finishing a round from an 
oval. 

The oval used for rolling the smaller rounds is usually 
that termed a single-are oval. That is. the oval is drawn 
with only one radius. Medium and large sized rounds, 
however, are usually rolled with what is known as the 
double-are oval because stock rolled with a sinele arc 
oval is too high in the larger sizes to enter the round 
pass properly as the rolls are not able to “bite” effec- 
tively. 

A double-are oval is a fairly wide oval as drawn by a 
single arc, but modified by a second arc struck with a 
shorter radius so as to cut down the width. This gives 
an oval which is flat enough on the sides to permit the 
guides to hold it up without being too tivht, vet one 
that is not too high to afford a good “bite.”” Drawing 48 
illustrates both single and double-arc ovals designed 
for the same size round. 

Squares were used at first as the section to enter the 
round oval, and for sizes up to 1 in. the square is fairly 
satisfactory. In entering the larver sizes of round oval, 
the square does not completely fill the oval at all 
points along the length of the bar, for if the oval was 
filled at the middle, or hottest section of the bar, the 
colder ends of the bar would overfill and lap. Figure 1, 
Drawing 49, illustrates the scale break that occurs on 
the sides at the middle of the bar. On some grades of 
steel, particularly those high in chromium and nickel, 
this break is heavily encrusted with scale. An oval of 
this material, when rolled into a round. from a square, 
will show four perceptible seams, as indicated in Figure 
2. These seams are produced by the sharply defined 
lines at the junction of the scale break wiih the radius 
of the round. 

For round sizes larger than 1 in., a pass section known 
as a “former” gives better results when entered into 
the oval pass than does a square section. Figures 3 to 6 
in Drawing 49 illustrate various types of former passes. 
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The shape of the box pass former for round ovals 
(Figure 3) prevents the formation of a sharply defined 
line at the junction of the scale break with the radius 
of the oval. Rounding of the oval at this point avoids 
the likelihood of rolled-in seams. Figure 4 shows an- 
other former which is still better as it is rounded on all 
sides. 

In the case of the former shown in Figure 5. a round- 
cornered flat is entered, while an oval is entered into 
the former illustrated in Figure 6. Closer tolerances 
throughout the bar can be maintained in this last case 
than are possible with either the square or box former 
passes because of the completely rounded profiles of the 
passes. 

The same principles that hold good in the case of 
single-are oval passes for making rounds hold good in 
the case of diamond passes for making finished squares. 
Too flat a leading diamond pass will not make as good 
a square as will be the case when the diamond pass 
closely approaches the square in contour. Drawing 50 
illustrates some diamond passes designed to produce a 
sharp cornered square. 

Leaders for rolling flats are usually edging passes and 
are fairly simple. Drafts on the finisher, which is a 
flat pass, range from 35 in. to as high as 44 in. and the 
leader pass must have a concavity on the edge to suit 
the draft so that on a square edged flat the finished bar 
will be square edged. On a round edged flat, produced 
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Drawing 55 — (above) Method of design for 12 in. to 144 in 
round ovals. 


Drawing 56 — (below) Bar mill sections. 
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Drawing 57 — (left) Twelve pound rail designs. 


Drawing 58 — (above) Eight pound rail rolled on 8 in. bar 
mill. 


from a round edge leader having a larger edge radius 
than the finished size, the radii on the side of the 
finished bar will be correct if the proper draft is used 
in the finishing pass. 

Drawing 51 illustrates three methods of rolling round 
edge flats. Figure 1 represents a sequence of passes 
utilizing two round edge passes for a round edge flat. 
Figure 2 shows how the same flat can be rolled using 
only a single round edge leader pass. Figure 3 shows a 
special design round edge flat having a concavity on the 
flat sides. This requires the use of a grooved finishing 
pass because the tolerance is tight and the radius of the 
edge must be exact. 

Hexagons are often made on bar mills and the two 
methods of finishing them are shown in Drawing 52. 
Figure 1 represents the best practice, as the corners are 
all in the roll, and is the method usually used. Figure 2 
illustrates a method in which an underfilled oval is 
entered directly into the finishing pass. It is, however, 
almost impossible to make sure that the sharp corner 
will come at the roll parting because of the size of this 
opening and the difference in spread of the bar at its 
front end, middle, and back end. One solution of this 
difficulty is to install vertical edging rolls after the 
finishing pass and deliberately over-roll at this point, 
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relying upon the vertical rolls to correct the overfill. 
Octagons are occasionally rolled on bar mills and 
Drawing 53 illustrates an octagon pass design. 


FORMULAE 


Various formulae for simple bar mill passes have been 
developed from time to time to assist the roll designer 
in his work and to aid beginners in solving their prob- 
lems. These formulae, however, are only accurate for 
the particular sizes for which they were developed. For 
example, a formula for the size of a leader single-are 
oval pass to be used in rolling °4 in. rounds would be 
inaccurate if applied to a 2 in. round. This condition is 
illustrated in Drawing 54. Figure 1 at top shows the 
correct application of the formula. Figure 2 illustrates 
the mistakes that would occur if the 324 in. formula was 
applied to a 2 in. round, while Figure 3 shows a cor- 
rectly designed 2 in. double-are round oval. Thus it 
will be seen that formulae are not particularly useful in 
actual practice, as they must be changed to suit the 
sizes under consideration. 

Drawing 55 illustrates a practical way to determine 
quickly the size of a series of finishing ovals for rounds. 
The sizes illustrated are developed as follows, the prob- 
lem being to determine a series of sizes varying by 1% in. 
each from 1% in. to 1% in. First, develop the dimensions 





for a practical oval for 4% in. rounds, together with 
those for a 1% in. round oval. One diagram will give 
both the width of the oval and its thickness. Draw a 
horizontal straight line and divide it evenly into spaces, 
each division representing a desired size of round. At 
one end of the line, the width and thickness of the % in. 
round oval are established on a vertical line, evenly 
spaced above and below the horizontal base line. At 
the other end of the base line, the dimensions of the 
11% in. round oval are erected. Top and bottom lines 
are then drawn to connect the oval width points estab- 
lished for the 4% in. and 1% in. lines, two other lines 
between these two being drawn to connect the points 
establishing the thickness of the oval passes for these 
two rounds. Vertical lines at the division points pre- 
viously established on the horizontal line, representing 
1% in. intervals, will then give the width (between the 
two outer lines) and thickness (between the two inner 
lines) for each oval size and each will be in the propor- 
tion suited to its size. 

The same method may be used for designing passes 
for diamonds and squares and also for breakdown ovals 
and squares. 


SMALL SECTIONS 


Half rounds and half ovals represent bar mill prod- 
ucts used for various purposes, including files. File steel 


Drawing 59 — Sections rolled on bar mills. 
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Drawing 60 — Sections 


is also frequently rolled in a triangular section. Draw- 
ing 56 illustrates how these three sections are rolled. 


A great variety of sections are rolled on bar mills of 
various kinds, hand mills of the simpler designs being 
particularly well adapted to the purpose, as rolling is 
not continuous. Mills having continuous roughing 
trains and repeaters are not well adapted to rolling 
shaped sections because of the difficulties involved in 
making draft arrangements to suit the section contours. 
Ordinarily, sections are not designed to provide for the 
definite ratio of elongation between passes that is neces- 
sary when continuous mills are used. 


Small angles, channels, tees and even some small 
sized beams are commonly rolled on bar mills. Instances 
are known where rails weighing 25 pounds per yard 
have been rolled on a four-stand 9 in. bar mill similar 
to the one illustrated in Drawing 1. A Western 12 in. 
bar mill has rolled rails as heavy as 45 pounds per yard. 

Drawing 57 shows two different sets of diagonal pass 
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rolled on bar mills. 


designs for 12 pound rails as rolled on a 20 in. bar mill. 
The upper set of passes are designed to roll a 12 pound 
A. S. C. E. rail from a steel billet, while the lower set 
illustrates how the same section can be re-rolled from 
a 75 pound rail. Re-rolling of old rails was common 
practice when old rails were cheap and in some plants 
seconds from the large rail mills were converted into 
small rails as a regular procedure. Drawing 58 shows 
the six passes involved in rolling an 8 pound rail from 
a 134 in. billet on a simple 4-stand 8 in. bar mill. 

It is not possible to discuss in detail the design of 
every section that can be rolled on bar mills as this 
paper is intended merely to give a general picture of 
the whole subject of bar mills and bar mill roll design 
to those who are not thoroughly familiar with the his- 
tory and progress of this kind of mill. Drawings 59 and 
60 have been added to illustrate a number of repre- 
sentative bar mill shapes not discussed in the paper 
and to show most of the passes required to shape 
them. 
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WAR-TIME Yasdlated Cables 
FOR THE Steel Tududtry 


.... the war-time scarcity of rubber has given impetus 


to the synthetic insulations for cables, which in certain 


applications seem superior to natural rubber... . 


by S. G. Kosch, Manacer 


INSULATED PRODUCTS DEVELOPMENT 


ANACONDA WIRE AND CABLE COMPANY 


A LITTLE did we realize in September 1937, when we 
presented our original paper* entitled “Selection of 
Insulated Cables for Steel Mills,” that within a period 
of six years the world would be engulfed in another 
war, but this time of global proportions. Little did we 
know that many of the materials then plentifully avail- 
able would completely disappear from our industry 
and that the user of electrical wires and cables would 
not only have to accustom himself to a new line of 
products but would also have to acquire a new vocab- 
ulary concerning the insulating materials to be used in 
the manufacture of these products. Little did we then 
realize, that within the space of only six years we would 
reach a period, when copper would be more difficult to 
obtain than gold and silver, or that before one could 
purchase an insulated copper conductor, it would be 
necessary to first run the gauntlet of a C.M.P. and a 
W.P.B. 

Our paper of six years ago, was designed to bring 
vou up-to-date on the latest materials then available. 
In spite of this, those who still have copies of that 
paper will find little mention of synthetic resins or 
synthetic rubber. Most of these were still in the test- 
tube stage and where available, the price was usually 
prohibitive for any of the usual installation conditions. 
Neoprene had just established itself in the field, not as 
a substitute for rubber but rather as an entirely new 
material, having properties not generally found in 
vulcanized rubber. The synthetic resins and synthetic 
rubbers used in the production of the cables of today, 
were generally unknown in the parlance of industry and 


* A,1. S. E. Yearbook 1938, page 341 
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only existed in the technical and patent literature or as 
a topic of discussion and conjecture on the lecture 
platforms of scientific bodies. 

One might almost be tempted to venture the observa- 
tion that it is a travesty on modern civilization when 
many of these scientific miracles had to wait for the 
present war, in order that they might be given favor- 
able recognition by the public. We have ventured to 
term these synthetic resins and rubbers as miracles 
and miracles indeed they are. As a matter of fact, the 
author of Aladdin and His Lamp or of the entire Arabian 
Nights was a novice in the field of imagination when 
considered in the light of the miracles being performed 
in the production of some of the synthetic materials, 
whose practical application to wires and cables we 
intend to discuss in subsequent portions of this paper. 

Miracles? Well, just consider the following. 

As a by-product of petroleum refining, one of the 
gases obtained is known as “ethylene,”” which is one 
of the most versatile materials in the world. 

Ethylene is one of the finest anaesthetics used both 
by doctor and dentist. 

Thirty cents worth of ethylene gas will ripen a car- 
load of green bananas and have them ready for the 
market upon arrival. 

The seeds of potatoes when treated with ethylene 
gas, will not only increase the growth of potatoes by 
100 per cent but will also give them a greater vitamin 
C content. 

Ethylene subjected to extremely high pressures pro- 
duces polythene, also known in this country as poly- 
ethylene, a resin whose electrical and physical proper- 
ties are so outstanding as to make it one of the most 
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important insulating materials the world has ever 
known. The success of our armed forces will be due in 
no small measure to the efficiency of these insulations 
but the entire story can only be told after the war is 
over. In the postwar period, these materials may prove 
an important asset in the success of commercial tele- 
vision. 

From ethylene, a gas, and benzene (such as used in 
removing stains from clothing), is produced a resin 
known as styrene. Styrene mixed with another gas 
known as butadiene produces the synthetic rubber 
known as Buna 5. 

From ethylene, we get a new synthetic resin known 
as vinylidene chloride known by the trade name 
“Saran.” This resin is used today in the production of 
non-metallic pipes and valves, chiefly for the chemical 
industry, as a substitute for the more strategic mate- 
rials, brass, copper and other metals needed for war 
purposes. 

From ethylene, a gas, we obtain ethyl alcohol similar 
to the grain alcohol used in making the various con- 
coctions served during the cocktail hour. 

Ethylene can be converted into a material known as 
ethylene dichloride which when blended with other 
chemicals produces a very valuable synthetic rubber 
known as thiokol. Many of the leakproof gasoline tanks 
are made from this material and when the war is over 
and our boys come home, many an aviator and his 
crew will owe their lives to the excellent solvent resist- 
ance of thiokol to gasoline and other petroleum 
derivatives. 

This same ethylene dichloride however, can also be 
converted into a resin known as vinyl chloride known 
by the trade names of Koroseal and Vinylite, so versa- 
tile and valuable to the cable industry; but more of 
this later. 

Ethylene gas can also be converted into a material 
known as acrylonitile. The products made from this 
material in combination with others, would form a 
chapter more thrilling than anything in the exciting 
tales of a Jules Verne or Buck Rogers. It is sufficient 
however to point out that when acrylonitile is mixed 
with butadiene, we obtain another very valuable syn- 
thetic rubber known as Buna N. 

If, for some reason, we cannot obtain ethylene from 
petroleum, it can quite readily be produced from natural 
gas or from plain ordinary grain alcohol. 

Acetylene is another gas whose modern uses are a 
far cry from the acetylene lamps used on bicycles and 
in the household in the early days of this century. 
Acetylene is made from lime, coal and water and today, 
its derivative would fill a rather substantial volume. 
Of greater interest to the scope of the present paper is 
the fact that from acetylene we produce Neoprene, a 
synthetic rubber; butadiene for making Buna S$ or 
Buna N synthetic rubbers; the synthetic resins known 
as Koroseal and Vinylite; synthetic resins used in 
making coatings for magnet wire with exceptional 
physical and electrical properties; or certain types of 
carbon black whose electrical conductivity lends itself 
admirably to the production of conducting rubbers 
designed to eliminate the formation of static on various 
mechanical rubber goods, or as de-icers for aircraft 
floating 40,000 ft above sea level. 

Ever since the War Production Board announced its 
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production program for synthetic rubber, our daily 
newspapers and magazines have been filled with the 
magic name of butadiene. What is it and from what 
materials is it produced? The newspapers, magazines 
and even the Congressional Record have told us that 
butadiene can be produced as a by-product of petroleum 
refining or from grain alcohol. That however is not the 
entire story. Butadiene is a gas when kept at a tempera- 
ture above 5 C (41 F). Below that temperature it be- 
comes a liquid. In addition to refinery gas and grain 
alcohol, butadiene can be produced from acetylene gas, 
molasses, potatoes, sugar, wood, coal tar or natural gas. 
Different countries have chosen different materials, 
depending upon their geographical availability and 
price. 

Does it make any difference in the finished synthetic 
rubber as to the material from which the butadiene 
originates? ‘To make sure that it does not, all of the 
butadiene is purified by passing it through a chemical 
known as furfural. What is furfural? The next time 
your breakfast consists of a bow] of oatmeal, you might 
reflect upon the fact that the original oat had a hull 
which was removed because it is inedible. This hull 
was formerly thrown away but today, an entire series 
of resins known as the furfurals, varying in consistency 
from a liquid to a solid, are made from these hulls. 
The cheapness of furfural accounts in no small measure 
for the low price of the Buna 5S rubber. 

The next time you take a bath, look at the cake of 
soap in your hand with admiration and respect. Why? 
Because it performs one of the most important functions 
in the production of Buna 5S rubber. It is the emulsify- 
ing agent found necessary to properly introduce buta- 
diene to styrene, in a common activating tank. 

We are not through with our miracles as yet. We 
have just finished combining the butadiene and styrene 
in the presence of a soapy solution and we now have 
Buna $ rubber but in the form of a viscous liquid more 
commonly known as latex. In order to use it on cables 
as insulation or jacket, this liquid must be coagulated 
into a solid. The best coagulant is ordinary table salt 
(the same that you use when seasoning your food), 
combined with sulphuric acid. 

Probably the greatest miracle of all is the fact that 
the various reactions enumerated, and their number is 
legion, are carried out under high pressures and in the 
presence of catalysts. It is these catalysts that are the 
real miracle of modern chemical magic. because without 
their presence the reactions could not take place but 
once the reaction has been completed, the catalyst is 
removed and search as you may, not a trace of it re- 
mains in the finished product. What are some of these 
catalysts? Copper, nickel, cadmium, zinc, iron, peroxide, 
phosphoric acid, are but a few of the vast number that 
could be listed. 

Many of these miracles owe their very existence to 
the miracles performed by the steel industry in turning 
out the special alloys, the stainless steels, and other 
metals, necessary to produce the very many designs of 
special tanks, pipes and retorts capable of withstanding 
these excessive pressures while under the influence of 
very high or extremely low temperatures. Without the 
marvelous advances in modern steel technology, it 
would practically have been impossible to even dream 
of producing 750,000 tons of man-made rubber per 
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year, a dream which is rapidly nearing fruition. As a 
matter of fact, without the steel industry, our great 
chemical industries would still be only in the pilot plant 


or test tube stage. 

And now, what about war-time insulated cables? 

The principles of cable engineering and design as set 
forth in our 1987 paper can still be used as the rule 
and guide for safe practices in the steel industry and 
for that reason, these features will not be covered by 
the present paper. Our chief concern is to bring you 
up-to-date on the types of cable available to you as of 
September 1, 1943. 


AVAILABLE INSULATING AND PROTECTIVE 
MATERIALS 


On August 17, 1943 the War Production Board is- 
sued a directive which in effect, prohibits the use of 
crude rubber as insulation or the protective jacket of 
any commercial type of cable, regardless whether for 
civilian or government use. It won't be very long now, 
probably by January 1944, when crude rubber will no 
longer be available to the cable industry for any type 
of cable even including the types needed by the armed 
forces. The nation’s stock pile of crude rubber is very 
low and the little that has been allotted is of such poor 
quality, as to make it unnecessary to shed any tears 
over the WPB’s edict. 

Our industry had some warning as to what was com- 
ing and through the very excellent cooperation between 
the Underwriters’ Laboratories, A. 5. T. M. and special 
industry committees of N. E. M. A., sufficient emer- 
gency specifications have been drawn up so as to enable 
the immediate production of the permissive types of 
wires and cables for any voltage and installation condi- 
tion. As a matter of fact, the industry is already pro- 
ducing wires and cables with Buna 5S and very soon the 
marvel of yesterday will become the commonplace of 
tomorrow. 

The insulations and protective coverings available 
today may be seen from the following tabulation: 


Insulations 
Synthetic (Buna S) rubber 
Synthetic resins 


Protective coverings 
Synthetic (Buna $S) rubber sheaths 
Synthetic (Neoprene) rubber 

sheaths 

Reclaimed rubber Synthetic resin sheaths 

Varnished cambric cloth (V.C.) — Braids* of cotton, jute, seine twine 

Oil-impregnated paper steel 

Asbestos and V.C. Servings of treated jute or other 

fibrous layers 
Servings of flat steel tape on round 
wire armor 
Various compound-filled tapes** 
*Braids of sisal yarn are unavailable at present. 

**Cable tapes, known as rubber-filled tapes, may no longer be made 
with crude or even reclaimed rubber, but are permitted to be filled 
with a compound containing synthetic rubber or other suitable 
insulating composition. 


Our further discussions will concern themselves chiefly 
with the various types of available synthetic rubber and 
synthetic resins being used by the cable industry, since 
these are new, whereas the merits and uses of varnished 
cambric, oil-impregnated paper and asbestos have al- 
ready been sufficiently discussed in our 1937 paper. 

Since most of the synthetic rubbers are being pro- 
duced in government owned plants or under govern- 
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TABLE | 


List of WPB Compound Designations 
and Their Significance 


GR-S = Buna S type of synthetic rubber. 

GR-M =Neoprene type of synthetic rubber. 

GR-I = Butyl type of synthetic rubber. 

RHC =Rubber hydrocarbon and generally denotes the per cent 


rubber by volume, where permitted in a compound. 
This term is used regardless as to whether the rubber 
originates in the form of crude, reclaim or latex. 

SRV =Synthetic rubber by volume and generally denotes the 
per cent of synthetic rubber by volume in a compound 
regardless of the type of synthetic rubber used. 

W-Cs-14=Code grade insulation, corresponding to that known as 
type R and may consist of a combination of a limited 
quantity of Buna 5S and reclaimed rubber. 

W-AS-6 =A group of higher grade compounds richer in the permis- 
sive quantity of Buna S rubber that may be used. 
Within these limitations, the W-AS-6 compound will 
provide insulations of A. 8S. T. M. emergency heat- 
resistant grade, Underwriters’ emergency type RH 
grade, A. S. T. M. emergency performance grade, 
A. S. T. M. emergency ozone-resistant grade and other 
grades developed for special purposes. 

W-SM-6 =A Neoprene jacket compound designed for use on portable 
cables intended for use where severe abrasion resistance 
is required. Such cables or cords are generally desig- 
nated as the heavy duty type. 

W-SM-8 =A Neoprene jacket compound designed for use on such 
portable cables, where resistance to abrasion is not a 
prime necessity. Such cables and cords are generally 
designated for light duty services. 


W-Ss-4 =A Buna 5S jacket compound designed for uses similar to 
those described for the W-SM-6 compound. 

W-Ss-6 =A Buna S$ jacket compound designed for uses similar to 
those described for the W-SM-8 compound. 

W-SI-4 =Butyl rubber compounds for insulating or jacketing pur- 


poses. Such compounds are at present, still in the 
process of development. 

Impervious sheath =Any type of protective jacket which will not 
support combustion and which will withstand 25 psi 
air or water pressure, applied externally or internally. 


ment sponsorship, the WPB has adopted a number of 
alphabetical designations in order to avoid the necessity 
of repeating such terms as rubber hydrocarbon or 
isopolybutylene. These designations and their signifi- 
cance are given in Table [. 


SUITABILITY OF VARIOUS SYNTHETIC 
RUBBER TYPES 


The term synthetic rubber is probably a misnomer 
for the above named materials, nor can they be properly 
termed as rubber substitutes. The term has caught the 
public fancy and will probably continue for many years 
but the facts are that these materials have nothing to 
do with rubber. They are chemically different, they do 
not possess the basic ingredients found in crude rubber 
and their only resemblence to natural rubber is in 
physical appearance, feel and general performance. 

Buna S, Butyl and Neoprene are entirely new mate- 
rials and should be considered as such by the entire 
industry. Each of these has its own particular proper- 
ties which distinguish it from natural rubber or the 
other types of rubber-like materials. As we continue 
to work with these comparatively new materials, their 
respective properties will undoubtedly be brought more 
forcibly to the fore so that at some future date, even 
if natural rubber should once more be available to our 
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industry, we will definitely prefer to use these rubber- 
like materials for certain types of cable. 

Buna 5, for example, is the universal type of rubber- 
like material which can be processed with present type 
of rubber mill equipment, can be mixed with rubber or 
reclaimed rubber in all proportions, can be utilized both 
as insulation as well as jacket, possesses good tensile 
strength, dielectric strength and other electrical proper- 
ties. As a matter of interest, even with lower values of 
insulation resistance, Buna 5S compounds have been 
produced which have a dielectric constant, vastly 
superior to that obtainable with natural rubber com- 
pounds of similar formulations. It is now plentifully 
available to the cable industry and will be made more 
so, next year. Its cost is reasonable with every indica- 
tion of further improvements in that direction in the 
future. 

Butyl rubber is a very remarkable type of rubber- 
like material, having very excellent properties and in 
certain formulations, very excellent physical properties 
as well. Its processing however is much more difficult 
than with Buna 5 and this is one of the reasons why 
it has not been used as widely as Buna S. Another 
reason is the fact that it is not as yet being produced in 
very large quantities and accordingly, the entire output 
has been diverted until January 1, 1944 to the produc- 
tion of gas masks and inner tubes used on combat 
equipment. Butyl rubber compounds are from four to 
six times as resistant to the passage of air and gases, as 
the best rubber compound available. In addition, cer- 
tain formulations possess excellent ozone resistance. 

Neoprene is not new to the industry although its 
very extensive use was definitely brought about as a 
result of the present war. It represents the very best 
example of what we tried to bring out in the preceding 
paragraphs regarding the misuse of the term synthetic 
rubber when applied to these materials. There is no 
natural rubber compound which can even approximate 
the distinctiveness of Neoprene which is at once re- 
sistant to the active rays of the sun, flameproof, 
possesses good physical properties, resistant to the 
solvent action of oils and most acids and alkali, reason- 
able in cost and can be processed per the procedures 
and with the same equipment as used for rubber com- 
pounds. True, its electrical properties are not all that 
may be desired but Neoprene insulated conductors 
have been used successfully for services below 600 volts. 

However, as a jacketing material, designed to protect 
an insulated conductor from many of the surrounding 
deteriorating influences, that is where Neoprene per- 
forms without a peer. In addition to all of its other 
marvelous properties, Neoprene possesses very ex- 
cellent resistance to elevated temperatures as well as 
ozone, and the day has been saved for many a hazardous 
installation, by the judicious protection of the insulated 
conductor with a properly formulated Neoprene jacket. 


SUITABILITY OF SYNTHETIC RESINS 


There are two synthetic resins, frequently referred 
to as “rubber-like’”’ or even as “synthetic rubber,” 
which have found very wide acceptance and extensive 
use as cable insulation and jacketing materials. These 
are known by the trade name of Koroseal and Vinylite. 
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Technically, Koroseal is known as polyvinyl chloride 
while Vinylite is a chemical blend of polyviny! chloride 
and vinyl acetate. 

Both Koroseal and Vinylite do not represent a single 
compound but rather a family or group of compounds, 
‘ach of which is specially designed and compounded 
to produce a given end result. A synthetic resin consists 
essentially of the basic resin in powdery form, combined 
with softening materials known as_ plasticisers, in 
various percentages. One formulation is designed for 
operation at extremely high temperatures such as 100 C 
and may be brittle at temperatures below O C, while 
others may be suitable for operation at temperatures 
as low as —40 C but may prove unsuitable at tempera- 
tures above 60 C, 

We will treat both Koroseal and Vinylite as one 
material for the further purposes of this paper. The 
vinyl resins (that is how we will refer to them) can be 
and generally are processed on rubber mill equipment, 
although within the past few years, special types of 
extrusion equipment have been developed which have 
been instrumental in yielding greater production speeds. 
These vinyl resins are being fabricated daily in very 
large quantities, both as insulations and jackets of a 
very wide variety of cables intended for communication, 
signalling, lighting and power purposes. Literally mil- 
lions of feet of such wires and cables have been pro- 
duced within the past few years for use with all types 
of combat equipment operating on land, sea, air and 
underwater. 

The vinyl resins also represent a miracle in chemical 
achievements because, although derived from several 
basic sources, one of which is acetylene gas, neverthe- 
less, the finished product is flameproof, oil proof, sun 
proof, resists the solvent action of most acids and alkali, 
possesses high dielectric strength and other useful 
electrical properties. They can be furnished in practi- 
cally all of the colors of the rainbow thereby eliminating 
the need of braids for polarity and other types of 
identification. 

When used as an overall jacketing material, they 
provide a sheath which is not only highly resistant to 
chemical action, but which is impervious to the passage 
of air and water even though impelled by internal or 
external pressures. In addition, such sheaths are free 
from galvanic as well as chemical corrosion and in the 
case of single conductor cables carrying alternating 
currents, they are free from the induced sheath currents 
generally encountered with metallic sheaths. 

Electrically, the vinyl resins are being universally 
recognized for general services up to 600 volts and for 
series lighting at voltages up to 3000 volts. Such cables 
can be installed in underground ducts, in conduits, in 
trenches, aerially or underwater. The author has re- 
cently inspected some submarine mine depot cable in 
which both the conductor as well as the protective 
jacket, consisted of vinyl resins. This cable had been 
doing service for a period of three years and was still 


doing a good electrical job at the time it was withdrawn 
from the water for the purpose of observing its physical 
condition. The jacket was torn in places where the 
cable had chafed over some underwater rocks, but no 
worse than other cables of the rubber jacketed types. 

The vinyl resins have been recognized by the Na- 
tional Electrical Code as type SN wire for use as general 
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TABLE Il 


Maximum per cent by volume 


Use Compound grade 

SRV 

Insulation W-CS-14 (GR-S) 25 
W-AS-6 (GR-S 65 

Jackets or impervious sheath W-Ss-4 (GR-S) 75 
W-SS-6 (GR-S) 65 

W-SM-6 (GR-M) 65 

W-SM-8 (GR-M 55 

W-SI-4 (GR-I 75 


TABLE III 


Type of product 


Armored cable (ABC)* 
*Because of restrictions on steel, armored cable may not be 
manufactured without appropriate WPB permission. 
Borehole or suspension cable, fibrous covered 
Building wire and power cable 
Dry locations 
Fibrous or lead 
Lead covered 
Fibrous covered 
Fibrous or lead 
Wet locations 
Lead or impervious sheath 
Lead or impervious sheath 
Fibrous covered 
Special service applications 
Copper temperature above 60 C 
Motor leads 
Severe mechanical conditions 
Fixture wires (RF and FF) 
Fire alarm and signaling cable 
Flexible cords — Underwriters’ types, 
Fibrous covered 
All rubber types SJ and SV 
All rubber type S. . 
Loom covered (type PWP 
Non-metallic sheath cable, Underwriters’ type 
Non-metallic sheath cable for direct burial 
Oil burner ignition cable 
Parkway cable — lead covered 


Portable appliance service cord (loom covered 
Portable cable (heavy duty 

All rubber types — Sizes No. 8 Awg. and larger or with more 
than 4 conductors, for use on portable drills, tools and other 
industrial appliances, construction machinery, air com- 
pressors, cement mixers, conveyors, hoists and electrically 
operated locomotives. 

Loom covered types — for same uses as given for all rubber types 

Portable cable (light duty) 
All rubber types — Sizes No. 10 Awg. and smaller or with not 
more than 4 conductors, for use on portable drills, tools and 
other industrial appliances as well as construction machinery. 
Welding machinery power leads of any conductor size. 
Loom covered types — for same use as given for all rubber types. 
Powerduct** 

**Anaconda trade name for plug-in loom covered power cable. 
Telephone wire 
Welding cable, electrode holder 

Combined insulation and jacket 


74 


Total of 
SRV and RHC 


50 


65 


aS 
Sr Or 


~) Ur 
Sr Ge Ge 


Range in 
operating voltage 


) 


$001 
3001 
5001 


0 


$001 


All 


300 


All 
All 
All 


0 
0 
0 
0 
0 


0 
0 
0 
0 
0 
0 
0 


0 
0 


0 
0 


600 


5000 


3000 
5000 
5000 
and over 


5000 
5000 


5000 
5000 
5000 
500 
600 


600 
600 
600 
600 
600 
5000 
15000 
3000 
5000 
600 
5000 


5000 
5000 


5000 
6000 





WPB Compound Limitations 


Performance references 
specifications 


N. E. C. grade — type R 
aS 


T. M. ES-33 or ES-34 N. 


grade — type RH 

A. S. T. M. ES-6 

In course of preparation 
A. S. T. M. ES-28 

A. S. T. M. ES-30 


To be prepared 


List of Available Types of Commercial Wires and Cables 


Grade of compound for 


Insulation Jacket 
W-CS-14 None 
W-AS-6 None 
W-¢ ‘s-1 t None 
W-( ‘S-1 } None 
W-AS-6 None 
W-AS-6 None 
W-CS-14 W-SM-6 
W-AS-6 W-SM-6 
W-AS-6 None 
W-AS-6 None 
W-AS-6 None 
W-AS-6 None 
W-( 'S-1 4 None 
W-CS-14 None 
W-¢ 's-1 } None 
W-AS-6 W-SM-8 
W-AS-6 W-SM-6 
W-CS-14 Special reclaim 
W-( ‘s-1 i None 
W-AS-6 None 
W-AS-6 None 
W-CS-14 None 
W-AS-6 None 
W-CS-14 Special reclaim 
W-AS-6 W-SM-6 
W-AS-6 W-SM-8 
W-AS-6 W-SM-8 
W-AS-6 W-SM-8 
W-CS-14 None 
W-Cs-14 None 
W-AS-6 Loom covered 


W-SM-6 
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Type of product Voltage range 


Building wire 


TABLE IV — Additional Types of Available Commercial Cables 


Triple braid weatherproof* 


Type of insulation 


Asbestos (unimpregnated 


on knob and tube 
on knob and tube. In conduit for temperatures between 60 and 


Conductor sizes 500,000 cir mils and smaller 


Underwriters’ type SN 0-600 Vinyl resins 
Underwriters’ type V 0 5000 Varnished cambric 
Underwriters’ type A 0-600 
Underwriters’ type Al 0-600 Asbestos (impregnated 
Underwriters’ type AVC 0-5000 Ashestos-V. C 
Underwriters’ type WP 0-600 
Underwriters’ type SB 0-600 Slow burning* 
90 © 
Apparatus cable 0-5000 Varnished cambric 
Machine tool wiring 0-600 Vinyl resins 
Power cable — synthetic resin 0-600 Vinyl resins 
AVC type 0-7500 Asbestos-V. C. 
Varnished cambric 0- 28000 Varnished cambric 


Paper cable — solid type 0- 69000 


Oil-impregnated paper 


*These are not insulations but coverings, considered suitable up to 600 volts under code controlled installation conditions 


interior wiring wherever rubber has been previously 
permitted and as type SNA, for switchboard wiring 
where temperatures up to 90 C may be encountered. 
Due to their excellent oil resistance, conductors insu- 
lated with these resins have been adopted as standard 
wiring materials for all machine tools. 


PRESENT WPB LIMITATIONS 


For the time being, the War Production Board has 
not only prohibited the use of crude rubber and rubber 
latex on any commercial types of wires and cables, but 
has also imposed limitations on the percentage of syn- 
thetic rubber (and reclaimed rubber in the case of the 
type R compound W-CS-H), which may be used in the 
various compounds. No such limitations have been 
imposed on the vinyl resins, either as to composition 
or where they may be used. 

Table II gives a list of the various WPB compounds 
of Buna S, Neoprene and Butyl rubber, together with 
performance references in the forms of industry speci- 
fications. The latter are being given as a guide only 
and are not to be construed as mandatory. 


TYPES OF COMMERCIAL WIRES AND 
CABLES AVAILABLE 


With the foregoing before us, we are now in a position 
to give a list of the commercial types of wires and cables 
that are available and the types of insulation and jacket 
compounds used in their manufacture. In preparing 
this list we have tried to present the various cable types 
in alphabetical order for more ready reference. 

In Table III, we concerned ourselves only with those 
products employing the so-called synthetic rubber, 
either as insulation or jacket. There are however other 
types available, which must be given consideration 
before selecting a given type of wire or cable. We refer 
of course to those insulated with the vinyl resins, 
varnished cambric, oil-impregnated paper, asbestos or 


asbestos-V. C. combinations. Then there are the triple 
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braid weatherproof (Underwriters’ type WP) and slow 
burning (Underwriters’ type SB) cables, whose cover- 
ings, although not strictly to be classified as insulations, 
nevertheless have a limited application up to 600 volts 
in many industrial installations. 

During the present emergency, when most cable 
making facilities are devoted to the needs of the armed 
forces both here and abroad, it may not always be 
possible to secure immediate delivery of a given type of 
insulated cable whereas an alternate type may be pro- 
curable much faster. In addition, such other considera- 
tions as smaller overall diameter, higher operating 
temperatures either as a result of high ambients or 
increased current ratings, or considerations of cost, ete., 
may dictate the desirability of using other types of 
cable. Table IV gives a list of additional types of avail- 
able commercial cables. 


OPERATING LIMITATIONS OF AVAILABLE 
MATERIALS 


In order to secure a more comprehensive picture of 
the permitted applications of the various materials 
already discussed, as well as their operating limitations, 
we have prepared Table V which gives this information 
in compact form. A careful study of this tabulation, 
will soon enable the reader to know exactly what choice 
of materials there are available in order to meet a given 
set of operating conditions. 

In making this study, it should be noted that im- 
pregnated paper cable has been listed as suitable for 
quite a number of operating conditions that might be 
open to question. Our reason for making these listings 
is based on the fact that paper cable is always furnished 
with an impervious sheath, generally a lead sheath, 
and the ends are suitably protected by means of an 
impervious joint or terminating device. 


RECENT ADDITIONAL RULINGS 
In addition to the foregoing, two rulings of import- 
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ance have recently been released to the industry, which 
are worthy of note. They are, 

(1) The Underwriters’ Laboratories have not as yet 
accepted a Buna 5 type of RW compound (suitable for 
operation in moist locations without a lead sheath). 
Since the use of crude or material rubber has been 
prohibited for commercial types of wires and cables 
on and after September 1, 1943, the Underwriters have 
ceased labeling any type RW wires and cables made 
after August 31, 1943. 

They are however, in conjunction with the cable 
manufacturers, conducting an investigation into the 
stability of RW compounds made with Buna S$ and 
it is anticipated that by the latter part of October 19438, 
they will be in a position to render a decision as to 
whether the Buna 5 type RW conductors are as suit- 
able for this purpose as the original approved materials. 

In the meantime, the only solution to this problem, 
where the code has jurisdiction, is to use W-CS-14 
insulation under a lead sheath. For all other cases 
consult the data in Table V. 

(2) In an effort to conserve natural rubber during the 
present emergency, the WPB prohibited the use of 
natural, synthetic or reclaimed rubber for the insulation 
of the “white” or neutral conductor of a 600 volt 
grounded neutral system. The National Electrical Code 
recognized this in the form of an interim amendment 
which permitted the use of a white WP, SBW, EG or 
KI wire, as the grounded neutral conductor. 

Due to the availability of Buna S rubber for the 
wire and cable industry in substantial quantities, the 
WPB lifted this restriction and it is now permissible to 
furnish the “white” wire with the same type of insula- 
tion as used on the “hot” wires. However, as far as the 


code is concerned, the provisions of the interim amend- 
ment previously mentioned still apply and either prac- 
tice is permissible for 600 volt grounded-neutral sys- 
tems. However for ungrounded systems, for direct 
current or where feeders are used as switch legs, the 
white conductor must be of the insulated type. 


CONCLUSION 


We have attempted to present a picture of the com- 
mercial types of wires and cables of interest to the steel 
industry that will be available after September 1, 1943. 
In our description of the various types of rubber-like 
materials, we could have mentioned a number of addi- 
tional types which will undoubtedly have an important 
impact on the wire and cable industry in the postwar 
period. We refrained from doing so because for quite 
some time these materials will only be available for use 
by the armed forces and could therefore not be utilized 
in the production of cables for the steel industry. Post- 
war wires and cables made with some of these materials 
will doubtless play a very important role in the field 
of communication, television and power transmission 
at both high and low voltages. Possibly at some future 
date, an opportunity may be presented to cover this 
phase of the subject adequately. 

Although much work still remains to be done in 
developing the various types of rubber-like materials 
to the highest degree of perfection, we wish to assure 
the user of commercial types of war-time insulated 
wires and cables, that the products described in the 
preceding pages will give adequate and satisfactory 
performance, if the limitations listed in Table V are 
carefully observed. 


TABLE V — Operating Limitations 


Suitable for: 


Resistant to the following: 








Maximum | Maximum Indus- 
Type of insulation conductor | operating | Moist trial Acids 
jacket or covering tempera- voltage | Interior | Outdoor loca- Oils fumes and Sun- Ozone 
ture C (rms) wiring | wiring tions and alkali light 
vapors 
W-CS-14, type R 50 2000 Yes Yest Yest No Not Not Not No 
W-AS-6, type RH 75 2000 Yes Yest Yest No Not Not Not No 
W-AS-6, performance . 60 2000 Yes Yest Yest No Not Not Not No 
W-AS-6, ozone resistant 75 10000 Yes Yest Yes No Not Not Not Yes 
W-AS-6, Duracode 75 2000 Yes Yest Yest No Not Not Not No 
W-AS-6, type RW* 50 600 Yes* No* Yes* No Not Not Not No 
Vinyl resin insulation 60 600 Yes Yes Yes Yes Yes Yes Yes Yes 
Varnished cambric s5°* 28000 Yes Not Yest Yes Not Not Not Yes 
Impregnated paper (solid type) 
(lead covered) 85** 69000 Yes Yes Yes Yes Yes Yes Yes Yes 
Asbestos type A 200 600 Yes No No No Yes Not Not Yes 
type Al 125 600 Yes No Yes No Yes Not Not Yes 
type AVC 10"" 7500 Yes Yest Yest No Not Not Not Yes 
Underwriters’ type SB. 90 600 Yes No No No Yes No No No 
type WP 90 600/ Yes Yes No No No No Yes No 
Jackets — vinyl resins 60 Yes Yes Yes Yes Yes Yes Yes Yes 
W-SM-6 and 8 75 Yes Yes Yes Yes Yes Yes Yes Yes 
W-SS-4 and 6. 60 Yes Not Yes No ? ? No No 


*Not yet available but standards in course of preparation by Underwriters’ Laboratories. 


**Depends on the voltage, decreasing with increase in voltage ratin 


g£. 


/On knob and tube only, for interior wiring or on insulators for outdoor wiring. 


tOnly if protected by a lead or other impervious sheath. 


tNot suitable for exposure to sunlight unless protected by weatherproofed fibrous covering. 
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Scale Prevention BY DIRECT Chemical 
Treatment OF WATER IN Goclere 


... direct chemical treatment, or “‘internal”’ treatment, 


of water in boilers is widely used, usually following a pre- 


treatment, but in many cases, forming the entire water 


conditioring process .... 


by W. 4. Thompson 


DIRECTOR OF SERVICE 


NATIONAL ALUMINATE CORPORATION 
CHICAGO, ILLINOIS 


A VERY few natural waters are suitable for boiler feed 
use without some form of direct chemical treatment in 
the boiler or some form of pretreatment. Even in those 
cases where pretreatment of make-up water is prac- 
ticed the direct treatment of the water in the boiler is 
needed in order to insure against variations in the 
quality of water from the pretreatment plant, process 
chemical contamination of the return condensate or 
leakage of hard water, such as used for condenser cool- 
ing, into the return condensate supply. 

The use of chemical treatment directly in the boiler 
is entirely logical as it is the condition of the boiler 
water that determines: 

1. Whether heat transfer surfaces will remain clean and 
free from scale deposits. 

2. Whether carryover of boiler water solids into steam 
lines will be prevented. 

3. Whether the boiler will be free from other less com- 
mon troubles such as intercrystalline cracking, cor- 
rosion from oxygen or hydrogen, etc. 

The term hardness applied to feedwater or boiler 
water means the total amount of calcium or magnesium 
present. The high temperature of the boiler water 
speeds up chemical reactions and in the absence of 
correct treatment the hardness concentrates rapidly in 
the boiler water and forms scale on the boiler metal. 
This scale occurs mainly in one of two ways or a com- 
bination of both. It may be formed by direct crystal- 
lization of solids from a supersaturated solution at the 
heat transfer surface in the boiler or it may be formed 
by the baking on to the boiler metal of sludge previously 
precipitated from the boiler water by heat and chem- 
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ical reaction, or it may be formed by a combination of 
both of these methods. 

When raw water is used for boiler feed the need for 
direct treatment for scale prevention is obvious. Cal- 
cium sulphate must be promptly converted to insoluble 
non-scaling sludge form as calcium carbonate or phos- 
phate in the boiler water so that scale formation caused 
from supersaturation is prevented. The insoluble pre- 
cipitates of calcium carbonate, calcium phosphate and 
magnesium hydroxide must be conditioned or coagulat- 
ed by the direct treatment so they are non-adherent in 
physical form and circulate freely with the natural 
movement of the boiler water. 

The basic chemical reactions involved in direct treat- 
ment of boiler water are very simple. Calcium carbonate 
is precipitated from the bicarbonate and magnesium 
hydroxide from magnesium bicarbonate by the high 
temperature of the boiler water, thus they require only 
sludge conditioning treatment to render them non- 
scaling in nature. This precipitation is accelerated by 
the alkalinity normally present in the boiler water 
although no consumption of the total soda alkalinity 
occurs in the process. 

Calcium and magnesium sulphates and chlorides re- 
quire either sodium carbonate (soda ash), caustic soda 
or sodium orthophosphate for the precipitation of the 
calcium and magnesium insoluble sludge and this sludge 
in turn requires conditioning chemicals to render it 
non adherent in nature. 

The materials used in direct treatment of boiler 
water are of two general classes. Inorganic chemicals 
such as soda ash, caustic soda, and sodium orthophos- 


77 








imi 
YU 











Figure 1 — Cross section of experimental boiler. 


phate are used to react with encrusting calcium and 
magnesium salts and to provide correct alkalinity in 
the boiler water. Sodium aluminate is used as an in- 
organic coagulant and sludge conditioning reagent. 
Organic chemicals such as extracts from various plants 
containing alginates, glucosides, tannins, lignins and 
lignin derivatives are used for conditioning the pre- 
cipitated sludge and for coating or dyeing each sludge 
crystal or particle as it is formed so that the crystals 
are deformed and weak and non adherent in nature. 


The use of blends or combinations of organic and 
inorganic chemicals has largely supplanted the use of 
either class alone. When inorganic chemicals are used 
alone they accomplish the primary need of water soften- 
ing and alkalinity balances in the boiler water but do 
not condition the sludge or precipitate formed so that 
it is non-adherent. When organic materials are used 
alone the primary need for soft water in the boiler is 
not usually accomplished. With properly blended com- 
binations of organic and inorganic treatment both soft 
water and sludge conditioning are obtained so that 
optimum conditions of scale elimination are held at all 
times. 

Tests have been made in the company’s research 
laboratory experimental boilers on hundreds of combi- 
nations of organic materials blended with various soft- 
ening chemicals at boiler pressures from 100 psi to 
1000 psi. Figure 1 shows cross section view of the ex- 
perimental boilers used in these tests. Feedwater of any 
desired chemical composition can be used for the ex- 
perimental boilers and the results of direct chemical 
treatment on scale formation on the removable tube 
studied. The thickness of scale on the tube is measured, 
then it is analyzed chemically and by means of petro- 
graphic microscope or by the X-ray diffraction method 
if needed. 

It has been found that certain blends of organic and 
inorganic chemicals are most effective on feed waters 
of one composition (for example high in calcium and 
low in magnesium) while entirely different types of 
organic chemicals and blends with inorganic chemicals 
are necessary on feed waters of changed composition. 
Increases in boiler pressure and rating introduce addi- 
tional variables, which must be taken into consideration 
in recommendation of proper treatment for scale elimi- 
nation. 

Figure 2 shows photomicrographs of various types of 
crystal structure produced by blends of different types 
of organic materials with softening chemicals at 250 psi. 


Figure 2 — Photomicrographs (15 x) showing effect of various organic materials on boiler scale crystal structure at 250 psi 
25 grains per gal total alkalinity. Left to right: no organic material, gallic acid, tannin, sugar derivative, and lig- 


nin derivative. 





IRON AND STEEL ENGINEER, DECEMBER, 1943 





A — REACTIONS BY HEAT 
(1) Ca (HCOs)> CaCO, 
Calcium heat —> Calcium 
bicarbonate carbonate 
(soluble) (precipitate ) 
(2) Mg (HCQs). MgCO; 
Magnesium heat =“ Magnesium 
bicarbonate carbonate 
(soluble) (slightly soluble) 
(2a) MgCO, Mg (OH). 
Magnesium + H.0 + heat —> Magnesium 
carbonate hydroxide 
(slightly soluble) (precipitate) 
B— REACTIONS BY SODA ASH, CAUSTIC SODA AND SODIUM PHOSPHATE 
(1) CaSO, Na CO; CaCO; 
Calcium Sodium —- Calcium 
sulphate carbonate carbonate 
(soda ash (precipitate) 
(2) CaCl, Na CO CaCO; 
Calcium Sodium > Calcium 
chloride carbonate carbonate 
soda ash (precipitate ) 
(3) MgSO, 2NaOH Mg(OH)> 
Magnesium Caustic > Magnesium 
sulphate soda hydroxide 
precipitate 
Magnesium Caustic —> Magnesium 
chloride soda hydroxide 
precipitate 
5) 10CasO, 6Na PO, + 2NaQOH 
Calcium Trisodium Caustic 
sulphate orthophosphate soda 
6) 1l0CaCl, 6Na3PO, 2NaOH 
Calcium Trisodium Caustic 
chloride orthophosphate soda 


TABLE |! 


H,O 
Water 


H.O 
Water } 


Na SO, 
Sodium 
sulphate 


2NaCl 
Sodium 
chloride 


Na st Ve 
Sodium 
sulphate 


2NaCl 
Sodium 
chloride 


Cayo( PO4).(OH)2 
Calcium 
phosphate 
hydroxyapatite 
Cayo(PO4).(OH 
Calcium 
phosphate 
(hydroxyapatite 


CO, 
Carbon 
dioxide 


CO, 
Carbon 
dioxide 


CO, 
Carbon 
dioxide 


10NaesO, 
Sodium 
sulphate 


20NaCl] 
Sodium 
chloride 





Theoretically the best boiler water is a water which 
is completely pure, that is, free from dissolved and sus- 
pended solids and free from dissolved gases, such as 
carbon dioxide, oxygen and ammonia. Actually, boiler 
water of such purity is non existent in those plants 
operating at moderate boiler pressures and with con- 
siderable process steam requirements. Central station 
power generation plants usually come the closest to 
this ideal as the quantity of make-up. water in these 
plants is very small and this small quantity of make-up 
water needed is frequently obtained from evaporators. 

The most desirable and practically obtainable boiler 
water is one of properly balanced dissolved solids con- 
tent and the minimum amount of suspended solids or 
sludge. The permissible quantity of sludge in the boiler 
water decreases with increase in boiler rating and with 
boiler pressure, although the actual quantity of sludge 
present in the boiler water is of considerably less im- 
portance than the condition of the sludge from the 
standpoint of its fluidity or stickiness. When boiler 
water sludge is well coagulated or properly conditioned 
it flows freely with the natural circulation of the boiler 
water and does not form an adherent deposit, but when 
it is poorly conditioned it may form an adherent deposit 
especially in the cooler portion of the boiler and in loca- 
tions where natural circulation of the boiler water is 
slower and follows less clearly defined paths. 

When magnesium hydroxide is present in moderate 
amounts in boiler water which has been treated with 
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blended chemicals such as soda ash, sodium aluminate 
and lignin derivatives it is of great aid in conditioning 
the whole body of calcium and magnesium sludge so 
that it is non adherent in nature. It adsorbs silica and 
has been used to prevent silicate scale in boilers. 
Experimental boiler test runs in the research labora- 
tory were made at 200 psi, with total alkalinity of 25.0 
grains per gallon (terms of CaCQs) in the boiler water, 
varying the quantities of calcium and magnesium in 
the feed water to find the amounts of scale under each 
condition. No organic or phosphate treatment was used. 
Table II shows tabulation of these test runs. The amount 
of scale formed under these conditions from a feed 
water containing calcium hardness only is relatively 
great unless the calcium hardness of the feed water is 
very low. In these tests the presence of magnesium with 
the calcium in the feed water was of benefit in reducing 
the quantity of scale formation occurring. Similar re- 
sults have been reported in actual plant operation. The 
presence of the large amounts of magnesium hydroxide 
is undesirable however when soluble phosphate is main- 
tained in the boiler water. It adsorbs phosphate and the 
resulting magnesium-phosphate sludge is very sticky 
and adherent in nature. It is desirable therefore to 
adjust the chemical dosage for magnesium elimination 
in a pretreatment or softening plant which is preparing 
feed water for use in boilers where direct phosphate 
after-treatment is applied so that sticky magnesium 
phosphate sludge in the boiler will be prevented. 
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A typical example of boiler water using direct chem- 
ical treatment at a boiler pressure of 150 psi and where 
the boiler rating is not excessive, would contain approxi- 
mately 140 grains per gallon or less of dissolved solids 
and 125 grains per gallon or less of suspended solids or 
sludge. The total alkalinity of the boiler water would be 
from 15 per cent to 20 per cent of the dissolved solids. 
Sodium sulphate, sodium chloride and organic material 
constitute the bulk of the remaining dissolved solids, 
with small amounts of sodium silicate, sodium nitrate, 
etc. usually present. Such a boiler water is usually 
easily obtained by direct chemical treatment and blow- 
down control of the average quality of raw water used 
for boiler feed make-up. 

In those cases where the boiler water contains large 
amounts of sludge and relatively low dissolved solids 
content the total alkalinity of the boiler water may 
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Figure 3— Relationship between dissolved solids, sus- 
pended solids and alkalinity in average boiler water 
handled by direct treatment. 


considerably exceed 20 per cent of the dissolved solids 
content. The A. 5. M. E. suggested rules for care of 
power boilers, 1940 edition, advise a minimum boiler 
water alkalinity concentration of 15 grains per gallon 
in terms of sodium carbonate for corrosion prevention. 

Figure 3 shows the relationship between dissolved 
solids, suspended solids and alkalinity in a hypothetical 
average boiler water being treated by direct chemical 
feed at various boiler pressures and moderate boiler 
ratings. Many instances have been noted where it was 
possible to maintain higher concentrations of suspended 
or dissolved solids than shown, but average conditions 
are as noted. 

The amount of soluble salts in any feed water which 
will concentrate in the boiler water can be easily cal- 
culated. As inorganic chemicals are added to completely 
precipitate all of the calcium and magnesium and to 
provide correct boiler water alkalinity, any sulphates 
or chlorides of calcium or magnesium will be changed 
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to the corresponding amount of sodium sulphate or 
chloride. Thus the soluble salts in the feed water which 
will concentrate in the boiler water are equal to the 
total dissolved solids in the feed water plus the added 
or natural soda alkalinity excess over the hardness 
minus the total alkalinity, or in equation form: 

This equation can be used for either grains per gallon 
or parts per million as long as the same terminology 
is used throughout. 

Referring to Figure 8 either the dissolved solids con- 
tent or the suspended solids content of the boiler water 
may be the limiting factor in determining the maximum 
concentration ratio which can be carried with any 
particular feed water. If the dissolved solids of the feed 
water which will concentrate in the boiler water are low 
and the hardness or potential sludge content of the 
feed water is high, then the sludge content of the boiler 


Soluble salts in feed water == Total dissolved solids of + 
which will concentrate in feed water by gravimetric 
the boiler water or other measure in terms of 


(Terms of CaCQs) CaCO, 
Added or natural soda alka- Total alkalinity of feed 
linity excess above hardness water 


of feed water (Terms of CaCQs) 


(Terms of CaCl ). 


water becomes the limiting factor for concentration 
control. For example: at 150 psi with a feed water of 
total dissolved solids of 20.0 grains per gallon and total 
hardness of 18.0 grains per gallon and a total alkalinity 
of 18.0 grains per gallon in which the added soda alka- 
linity excess above the hardness would be 3.5 grains per 
gallon, it would be necessary to carry not more than 7.0 
concentration ratio to keep the boiler water sludge 
content below approximately 125.0 grains per gallon. 
Also referring to the outlined method for predicting the 
feed water dissolved solids content which will concen- 
trate in the boiler and using the above feed water we 
would have dissolved solids in the boiler water of 38.5 
grains per gallon at 7.0 concentration ratio. However 
if the dissolved solids content of the feed water is high 
and the hardness or potential sludge content of the 
feed water low, the dissolved solids are the limiting 
factor for concentration control. For example, at 150 


TABLE Il 


EXPERIMENTAL BOILER TEST RUNS AT 200 PSI, 
TOTAL ALKALINITY 25.0 GRAINS PER GALLON 
(TERMS CacO;) WITH VARYING QUANTITIES OF 
CALCIUM AND MAGNESIUM IN THE FEED WATER 


Feedwater composition 
Boiler grains per gallon as CaCO; 
test run — — '— 


Thickness of 
——§ scale formed 
Total 


number millicenti- 
Calcium Magnesium alkalinity meters 
1774 8.0 0.0 10.5 22 
1775 6.0 0.0 8.5 20 
777 2.0 0.0 4.5 6 
1765 8.0 2.0 12.5 7 
1766 6.0 4.0 12.5 6 
1776 2.0 8.0 12.5 6 
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psi with a feed water dissolved solids of 20.0 grains per 
gallon, a total hardness of 5.0 grains per gallon and a 
total alkalinity of 5.0 grains per gallon in which the 
added soda alkalinity excess above the hardness would 
be 3.5 grains per gallon, it would be necessray to carry 
not more than 7.5 concentration ratio to keep the boiler 
water dissolved solids content below 140 grains per 
gallon. This concentration ratio would give a boiler 
water sludge content of approximately 37.5 grains per 
gallon. 

It is possible to maintain higher boiler water dissolved 
solids and concentration ratio without wet steam or 
carryover when the sludge content of the boiler water is 
low. Thus for extremely hard waters external pre- 
treatment is recommended in addition to direct treat- 
ment in the boiler because of the higher blowdown 
losses which might otherwise be necessary. 

Control of boiler blow down is usually based on dis- 
solved solids tests of the boiler water. Where means for 
making the total dissolved solids test are not available, 
blowdown is controlled by test of concentration ratio, 
or ratio between the amount of a soluble salt such as 
sodium chloride (NaC]) in the feed water and in the 
boiler water. Both dissolved and suspended solids in the 
boiler water are present in higher concentrations near 
the surface of the water when the boiler is steaming 
rapidly. When the boiler is banked the suspended 
solids settle to the lower parts of the boiler. Therefore 
it is desirable to use the continuous blowdown which 
takes water from near the surface when the boiler is 
operating, and to use hand blowdown when the boiler 
is banked and just before it is put back on the line. 

Carryover of boiler water into the steam lines may 
be caused from chemical reasons, mechanical reasons 
or conditions of plant operation. Excessive concentra- 
tion of dissolved and/or suspended solids in the boiler 
water is one of the most common chemical reasons for 
its occurrence. Others are improper sludge conditioning, 
and contamination of the boiler water with oil, soap or 
sewage. Mechanical reasons include type or design of 
the boiler, steam release area and height of water 
carried in the gage glass. Wide variations in steam load 
or conditions of sudden steam demand sometimes are 
responsible for wet steam. 

New types of chemical film breakers or antifoams 
have been developed in the research laboratory of the 
writer’s company which are very effective for preven- 
tion of carryover. These new antifoams are used in 
low dosages, usually a few parts per million, have a 
much more lasting result than old type materials and 
do not contain saponifiable oil which might form soaps 
or other objectionable reaction products in the boiler 
water. 

The application of direct chemical treatment to the 
boiler water is usually made by a chemical line going 
either into the boiler drum or into the feed water line 
going to the boiler. Chemical treatment is added either 
continuously or intermittantly by means of chemical 
pumps or pot type by-pass feeders. 

For slug feed of chemical solutions the use of a 
chemical pump and time switch to apply treatment 
automatically at regular intervals and in a predeter- 
mined volume has been used very effectively. 

Continuous feed of chemical treatment is most de- 
sirable as through its use each gallon of water fed to 
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the boiler contains correct material for hardness pre- 
cipitation and sludge conditioning. Proper balance of 
chemicals should also be present in the chemical treat- 
ment when applied continuously to the feed water at 
the heater or feed pump so that scale prevention is 
obtained in the feed lines as well as in the boiler. 





FARRINGTON Descasecon 


(Continued from page 41) 


on No. 10 and 11 stands were completed we dummied 
the other stands one at a time so that the other motor 
room work could be done. When these changes were 
completed we took out No. 5 mill, leaving us with a 
nine-stand mill. There were massive concrete founda- 
tions to be moved, and due to the proximity of the 
motor room and many delicate instruments and pipe 
lines, no heavy blasting could be done. Our heaviest 
crane had a capacity of 50 tons. Mr. Farrington gave 
us orders that the maximum lift we could make with 
this crane was 125 tons. I am afraid to say, even at this 
late date, what the weights of some of these pieces of 
concrete were that we lifted with this crane, because if 
I told the truth I am afraid that the electrical depart- 
ment would never trust me again. We split our old 
foundations, which we were removing, by means of 
liquid air and then cracked them completely in two 
with a small charge of about one-half stick of dynamite. 
As you can imagine, the working space was very tight 
and some of the foundations we removed would not 
have more than an inch or so clearance between the 
various pipe lines and conduit tunnels. Due to the craft 
of the engineering, electrical, mechanical and construc- 
tion departments our work moved along very satis- 
factorily with practically no delays to operation. Any 
major change-over was done on our back-up roll change 
day which in our schedule of operations comes every 
tenth day. Three days before we went down for the 
major change over we took out No. 6 mill, leaving us 
with an eight-stand mill. We grouped our orders so 
that this change would not interfere with operations, 
although rolling light gauge on an eight-stand mill 
made our rollers age quite rapidly. Of course there was 
much other furniture added to the mill at this time; 
more hydraulic capacity and much mill furniture. 
When we finally went down on October 23, 1940 the 
details of tying the whole thing together had been care- 
fully worked out and there were remarkably few bugs 
to be taken care of when we started operations again 
after eight days. 
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PHOS-COPPER Grazcag 
0F #rmnature (Cottle 


....a@ development resulting from the drive for tin con- 


servation, this brazing process is said to result in a strong- 


er, positive joint .... 


by Z. Lynn, MANAGER 


D-C GENERATOR ENGINEERING DEPARTMENT 


WESTINGHOUSE ELECTRIC AND 


A SOLDER has been universally used for making the 
connections between armature coils and commutator 
necks and between armature cross connections and 
armature coils on direct current motors and generators 
since the development of d-c machines. Solder has been 
used because soldered joints are easily made and pro- 
vide good contact when correctly made. Until very 
recently, no other commercially satisfactory means had 
been developed for making these joints. Soldered joints 
have three fundamental imperfections: (a) The joint is 
relatively weak mechanically, the strength decreasing 
very rapidly with increasing temperature due to the 
nature of the material, (b) the joints will not stand very 
high temperature since ordinary solder (50-50 solder) 
melts at approximately 183 C and, (c) there is no known 
way of telling whether a good soldered joint has been 
made. 

On some machines and on practically all machines 
with class ““B” insulation, which includes all railway 
equipment, these joints have been made with pure tin 
instead of solder on account of the higher temperatures 
at which these machines operate. Since tin melts at 
232 C, higher operating temperatures can be employed 
when it is used. 

After our country’s entry into the war, a drive was 
made to conserve tin on account of its scarcity and the 
writer's company started developing a brazed type of 
joint for these connections. Similar efforts made in 
years past were never successful in developing a method 
that was commercially practical for large scale produc- 
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tion. Brazing with a flame is impractical on account of 
the spread of heat and accompanying damage to adja- 
cent parts, particularly to the insulation. This has, 
however, now been accomplished for commutators with 
open type necks. 

Figure 1 shows the various types of commutator 
necks employed on our d-c machines. A and B show 
standard types of construction used on soldered joints; 
A is most commonly used. Note that in the case of A 
the neck is made of a double thickness of copper with 
the outer periphery opened to form a space for the 
insertion of the armature coil ends. This neck may be 
of two pieces, riveted or spot welded together, or may 
be of one piece folded to give two thicknesses. The 
second type shown in B is also used when the com- 
mutator bar pitch is very thin, in which case only a 
single thickness of neck material is used, with an addi- 
tional piece riveted on, to form an opening, at the outer 
periphery for the armature coil ends. The soldering of 
these types of necks is similar and it is necessary to 
use filler pieces of copper of the same thickness as the 
armature coil ends, between the top and bottom arma- 
ture conductors and in the opening below the bottom 
armature coil end. 

Sketch C shows a type of brazed joint in which the 
armature coil ends are simply brazed to the standard 
type of neck, as used with the soldered joint. However, 
the copper filler pieces have been omitted below the 
bottom conductor coil end and between the top and 
bottom coil end. In brazing this type of joint, thin 
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strips of phos-copper* approximately 0.015 in. thick 
with a width equal to approximately half the width of 
the neck in a direction parallel to the shaft, are inserted 
between each side of the armature coil ends and the 
neck. Heat, from a brazing transformer, is then applied 
with pressure to the joint by means of carbon tipped 
brazing tongs. After the phos-copper has melted (815 C) 
and has flowed over the surface to be brazed, the current 
is stopped but the pressure is maintained till the joint 
cools. In normal production, a blast of compressed air 
is applied directly to the joint whenever current is not 
flowing. Thus, when the circuit is interrupted at the 
end of the melting period, this air tends to rapidly cool 
the brazed joint. An improvement that has been devel- 
oped consists of blowing a small stream of air in a 
radiallvy-inward direction against and between the 
armature conductors just’ back of the commutator 
necks. This keeps the conductor cool; eliminates dam- 
age to insulation. In making a joint in this manner, it Is 
possible to braze armature coils with class ‘A’ insula- 
tion without damage to the insulation. Since the arma- 
ture conductors are brazed solidly to the commutator 
necks, no spacers are necessary between conductors or 
below the bottom, since it is not necessary to fill this 
space with brazing material. It should be pointed out 





Figure 2 — Equipment for brazing armature coils to com- 
mutator necks using phos-copper and tong method. 


that the resistance of a brazed joint is somewhat higher 
than that of a “good” soldered joint due to the inherent 
higher resistance of the material itself. However, since 
the resistance of either joint is a few micro-ohms only, 
the value is of no consequence. 

Sketch D shows another type of brazed joint similar 
to the type shown in E. In D two pieces of copper are 
brazed together to form the neck. This method is used 
where the neck material has already been made, or 
where the necks have been partially formed in the 
shape shown in A, and have then been re-formed to 
that of Figure +4. 


*Phos-copper is an alloy of phosphorus and copper and is used as a 
brazing material for copper and copper base alloys. It has a low 
melting point and is free-flowing. 
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Solder Phos-Copper Brazing Material 





Armature 
coil pnd 


Filler Rivets for 4 
positioning 
armature 
coil ends 





Figure 1— D-c generator and motor commutator neck 
constructions. A— Standard double thickness open 
neck with soldered joint. B — Standard single thick- 
ness open neck with soldered joint. C — Standard 
double thickness open neck with brazed joint. D 
Modified double thickness, neck with brazed joint. 
E — Standard single thickness neck with brazed joint. 


In Kk, the neck itself is made of one piece of copper, 
with thickness equal to the total thickness of the solder- 
ed type neck shown in A or B. This thickness, of course, 
varies with the design and current rating of the machine. 
In this construction small copper rivets are inserted in 
the neck (in the correct position before the necks are 
attached to the commutator bars) to properly locate 
ina radial position, the ends of the armature coils for 
brazing. It is also possible to omit these small rivets 
and simply locate the position of the armature coil 
ends, radially, by reference to the outer periphery of 
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Figure 3 — Tong brazing with phos-copper showing close 
up of head in operation. 


the armature iron, through use of a straight edge. Small 
pieces of phos-copper (approximately 0.015 in. thick 
and about half the area of the overlapping of an arma 
ture coil end on the neck) are spot welded to the neck 
to prelocate the brazing material. This provides the 
exact amount of brazing material necessary for brazing 
the joint. Too little or too much phos-copper brazing 
material results in an inferior joint. After the necks are 
(Please turn to page 86) 
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Typical products bought in substantial 


quantities by Electric Arc Furnace operators 


Alloys 

Aluminum 

Arc furnaces 

Arc furnace controls 
Burned lime 
Carbon products 
Charging boxes and cars 
Charging buckets 
Charging machines 
Circuit breakers 
Cleansing agents 


Copper bus bars and tubes 





Copper castings 
Copper lead cables 
Doors and frames 


Dolomite, raw, roasted 
and synthetic 


Drying machinery 


Electrodes, graphite and 
carbon 


Ferro-alloys 
Fluorspar 

Fluxing materials 
Graphite products 
Hot tops 


Ingot buggies 
Ingot moulds and stools 
Instruments 
Insulating brick 
Insulating materials 
Ladles 

Ladle cranes 
Limestone 

Motors and control 
Mould washes 
Nickel 

Nozzle brick 


Recarburizers 
Refractory brick 
Refractory cement 


Refractory ramming 
mixtures 


Refractory specialties 
Silica sand 

Sintering machinery 

Slag thimbles and cars 
Stopper and sleeve brick 
Switchgear 


Transformers 
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A subject of keen interest to steel producers and 
foundrymen today is the electric arc furnace. Fine 
steels for aircraft and other use, bearing steels, gun 
parts, armor-piercing shell and foundry products are 
now made in huge quantities in electric furnaces. 
Because of this, the “Arc Furnace”’ issue makes an ideal 


vehicle for your advertising message! 


ANOTHER FIRST 

The tremendous increase of arc furnace capacity— 
from 2.8 to 9 million tons in three years—has created 
a demand for complete data on this equipment. Iron 
& Steel Engineer, in cooperation with electric furnace 
operators has assembled information never before pub- 
lished! Sixty pages of up-to-the-minute data on design, 


construction, operation and maintenance of arc furnaces. 





QUALITY PRODUCTS FIND 
READY MARKETS 


On the opposite page are listed some of the products 
bought by electric arc furnace operators. If you make 
these or related items—or other products used by the 
steel industry—the February issue of Iron & Steel Engineer 
will put your message before an alert and responsive 


group. 


EXTRA ADVERTISING VALUE 


In addition to the regular, complete coverage of the 
industry's top buying and specifying officials, 3,000 
extra copies of the Electric Arc Furnace issue will be 
distributed to steel makers and foundrymen operating 
electric furnaces. This is being done at the request of 


the electric furnace operators. 


See back cover for detail on rates and circulation. 


IRON & STEEL ENGINEER 


1010 EMPIRE BUILDING, 


PITTSBURGH 22, PA. 





prepared in this manner, they are brazed into a slot 
machined in the bar. Before brazing was used for attach- 
ing the necks in the bars the necks were held in position 
in the slot in the bars by soldering and riveting with 
counter-sunk rivets. For the past two and a half years 
we have eliminated this riveting and soldering and have 
simply brazed the necks into the slots. 

Tong brazing with phos-copper is well suited to 
making multiple-joints as encountered on commutator 
necks and armature coil-ends, because it does not re- 
quire a bright surface for the work. Flux, which may 
cause damage to adjacent insulation, cause corrosion 
of the metal and peeling of varnish and paint is not 
needed. Even copper which has been tinned or soldered 
can be brazed, if phos-copper brazing material is used. 


PIN AM 
A MUM If Mb 





Figure 4— Completed armature after the  coil-neck 
joints have been brazed with phos-copper. 


At room temperatures, the phos-copper joint is approxi- 
mately four times as strong as a_ perfectly-formed 
soldered joint, using pure tin. With an increase in 
temperature, the phos-copper joint becomes many 
limes stronger than a tinned or soldered joint. Then, 
too, the brazed joint can be taken apart when desired 
by applying heat through use of the tong, and simply 
separating the pieces while hot. 

In making armature coils for soldered joints, ends 
of the coils are pretinned after the coils are formed and 
before they are treated in varnish. After the coils have 
been treated in varnish, the varnish is removed from 
the ends by dipping into a pot of melted tin or solder. 
When soldering with pure tin, the pretinning must be 
done with pure tin also, so as not to contaminate the 
final pure tin joint with lead. It is absolutely necessary 
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to pretin the ends of the armature coils before making a 
soldered joint. It is also necessary to pretin the open 
ends of the commutator necks before soldering the 
armature coils to the necks. 

When brazing is used, no tinning of any kind is neces- 
sary on the open end of the commutator necks. The 
armature coils, however, are pretinned and retinned in 
exactly the same manner when the coils are to be brazed 
as when they are to be soldered, except that pure tin 
need not be used. Attempts to eliminate pretinning and 
retinning of the coil ends (by various other methods for 
removing varnish from the coil ends such as sand blast- 
ing, acid treatment, etc.) have uncovered no method 
that compares, in ease and cheapness, to that of remov- 
ing the varnish by tinning. Phos-copper brazing mate- 
rial is ideal since it will braze even with the coils tinned 
or covered with a thin amount of solder. Not only does 
it permit following through on the manufacturing 
program but also permits brazing armature coil-ends 
and commutator-neck joints, which have previously 
been soldered. In such cases, it is only necessary to split 
the joints, heat the material, remove (with a rag or 
other means) the bulk of the solder from the copper, 
place pieces of thin phos-copper strips in the joint 
(in the manner mentioned under the brazing of the 
type shown in Figure 1A) and braze the joint. 

We are continuing experiments and development 
work on brazing technique in order to improve brazed 
joints and cut down the time required to make them. 
At present, it takes somewhat longer to make brazed 
joints than soldered joints. Eventually, it is hoped that 
it will be possible to make brazed joints as quickly as 
soldered joints. The application of phos-copper has 
been tried in other forms than by spot facing thin 
strips to the necks. One such method used phos-copper 
as a plating put on in the form of a metal spray. In 
this case, the surface of the neck had to be sand blasted 
(or roughened in an equivalent manner) in order to get 
the phos-copper to stick to the neck. 

In our shops, brazing stands are used for work on the 
commutator necks. These stands consist of roller bear- 
ing supports, adjustable in height and spacing, to sup- 
port the rotor by means of the shaft. This permits 
the armature to be placed in correct relationship to the 
brazing head and permits easy turning of the rotor, 
bringing different joints successively to the head. The 
brazing head itself consists of air operated “tongs” 
having parallel moving jaws. They can move inward or 
outward, in a radial direction along the commutator 
neck, for brazing the outer or inner armature coil ends. 
They can also move in an axial direction to permit 
insertion of the carbon jaw tips used for gripping the 
joints to be brazed. The carbon tips are thin and 
tapered and each is connected to the brazing trans- 
former through suitable flexible leads. These tips can 
be shaped to any size required, depending upon space 
available between necks and size of necks and coil ends. 
It is necessary to bend adjacent necks slightly away 
from the neck being brazed. Some difficulty in bending 
may be encountered on extremely short necks. The 
neck being brazed lies in a horizontal position. By 
means of a lever, the carbons are positioned above and 
below the joint. A lever is pressed with the foot which 
admits air to a hydraulic cylinder and presses the 
carbons together. Current is applied by further travel 
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of the foot lever. A continuous small stream of compress- 
ed air, blowing from a fixed orifice adjusted to the 
correct location for the particular armature, blows 
against the armature coil just back of the neck, keeping 
it cool and eliminating damage to insulation. When the 
prelocated phos-copper, previously spot-welded to the 
neck, melts and flows out over the joint to be brazed, 
the operator releases the switch, stopping the current 
flow. However, he still maintains pressure on the joint. 
When the circuit is interrupted, an additional air blast 
blows through a hose and small orifice near the tip of 
the jaws, cooling the joint quite rapidly. In a very few 
seconds the phos-copper will have hardened and the 
jaws can be released. See Figure 2 and 3. 

To break one of these joints the process is reversed. 
The joint is heated with the tong and as soon as the 
brazing material starts to flow, the current and pressure 
are released and the two pieces are knocked apart. It is 
possible to make and remake a joint 3 or 4 times with- 
out adding brazing material. Brazed joints made as 
replacements for soldered joints, using the type of con- 
struction shown in Figure 1-C, are somewhat more 
difficult to open. Those made as shown in Figure 1-D 
and 1-E are very easily opened. Figure 4 shows the 
commutator end of a rather large armature whose 
armature coils and commutator necks have been phos- 
copper brazed, using the latest type of neck as shown in 
Figure 1-E. 

For use in the field or in manufacturing and repair 
shops such elaborate equipment is, of course, not needed 
nor justified. A portable type of brazing transformer 
equipment, with adjustments for varying the value of 
the brazing current, is satisfactory. Such portable 
equipment is available and includes a set of brazing 
tongs with carbon tips attached to the jaws. Figure 5 


Figure 5 — Portable tong brazing outfit being used to join 
armature coils to necks. 
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shows such an equipment in use, while Figure 6 shows 
a closeup of brazing with the tongs. 


Approximately 125 to 250 joints can be brazed with 
one set of carbon tips. Since the tips are small and inex- 
pensive, the cost of carbon tip replacement is low. The 
portable brazing set not only includes a set of brazing 
tongs but also has connections for air supply, with 
suitable valves. These magnetic valves operate auto 
matically in the proper sequence and supply the air 
to the joints being brazed whenever the current supply 
is opened. All that is necessary is to connect an air 
supply to the connection provided on the transformer 
case. This equipment is mounted on wheels to make it 
readily portable. 


On the armatures of d-c machines, there are cross 
connections between points of equal potential, usually 
two pole pitches apart. Cross connection joints are 
ordinarily spaced approximately 24% in. apart around 
the armature periphery and are normally located at 
the rear of the machine. The standard method of joining 





Figure 6 — Close up of portable brazing tongs in action. 


cross connections to armature coil clips has been by 
riveting and soldering. When using brazed joints for 
these connections, the riveting can be omitted. The 
cross connector can be brazed to the armature clip in 
the same manner used for commutator necks. In fac- 
tory production, the brazing material (in the form of 
thin strips) is attached to the armature coil clips by 
means of spot welding, before winding. 


Phos-copper brazing can be applied not only to 
commutator neck and cross connections but to many 
other jobs as well. It can be used on stators of a-c 
machines, on induction regulators, transformers, ete. 
It is not necessary to prelocate the brazing strip mate- 
rial since it can be fed to the work in the form of small 
rods about ' in. in diameter. In d-c machines, we have 
used phos-copper brazed joints for attaching cross 
connection clips to armature coils themselves for the 
past fifteen years. Never has there been a single failure 
of this brazed joint. Similarly on the stators of d-c 
machines, phos-copper brazing on leads from brush- 
holder brackets to brushholder cross connection rings, 
have been used for fifteen vears without any failures. 
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Mew 24-21 INCH Wd 
NOW IN OPERATION AT Cosserweld 


.... this bar mill is designed to handle a wide range of 


sizes in small orders without excessive lost time for mill 


changes.... 


A ANOTHER unit in the new expansion of steel 
producing facilities built under DPC sponsorship by the 
Copperweld Steel Company at their Warren, Ohio plant 
is the new 24-21 inch rolling mill. 


The new rolling facilities are provided by a 24-21 inch 
bar mill, of a design offering considerable flexibility of 
operation. The 24 inch train consists of three stands 
side by side, spaced 14 feet and 12 feet 7 inches apart 
and driven through a gear set of 5.2:1 ratio by a 1400 hp, 
105-600 rpm, 2300 volt Kramer drive. The first two 
stands are three-high and have roll faces of 66 inches, 
while the third stand, two-high, uses a roll with a 54 
inch face. About 130 feet distant is the 21 inch train, 


Blooms ranging 7-10 in. square may be reduced to sec- 
tions as small as 4 in. square in tho three stands of 
the 24 in. mill. 
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consisting of four stands side by side. The first three 
stands, which are three-high and use rolls of 60 inch face, 
are in line with the three stands of the 24 inch mill, 
while the fourth stand, two-high and with a roll face of 
48 inches, is placed 10 feet 9 inches to the side. The 21 
inch train is driven direct by a 2500 hp, 0-50-100 rpm, 
d-c motor under variable voltage control, receiving 
power from a 3000 kw, 600 volt motor generator set. 


The mill tables, the rollers of which are on 3 feet 6 
inch centers, operate at speeds of about 500 fpm and are 
connected to each adjacent table by transfers. Travel- 
ing tilting tables are installed on each side of the 24 inch 
mill train, while stationary tilting tables are provided 
on the down-mill side of the 21 inch train. 


About 150 feet beyond the 21 inch mill train is a hot 
saw, and 50 feet farther there is a hot bed approxi- 
mately 135 feet long and 40 feet across. On the other 
side of the hot bed, a run out table containing a vertical 
shear proceeds about 100 feet to a kick-off and cradle. 


With this arrangement, either mill train can be used 
independently, or they may be used in conjunction in 
almost any combination. Blooms ranging from 7 inches 
to 91% x 10 inches are rolled down to as low as 4 x 4 
inches on the 24 inch mill or down to 31% inches square 
on the 21 inch mill. The production rate averages about 
30 tons per hour. 


One continuous furnace, rated at 50 tons per hour, 
with hearth dimensions 60 feet x 22 feet, heats steel for 
this mill. Of triple zone design, the furnace is fired with 
natural gas through eight burners in each zone. Oil is 
available as a standby. Of the 60 feet of effective 
length, 8 feet is devoted to a preheat zone ahead of the 
furnace flues, and 12 feet 6 inches is devoted to soaking 
zone. Air for combustion is preheated in a silicon- 
carbide tubular recuperator. 


Other units in the expansion program are just going 


into operation and it is expected that news of these 
final units of the project will be available soon. 
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ONE CONTRACT 





for your Ore 








Beneficiation Plant... 


OR MANY? 


HERE are many steps between planning 
| completion of your ore beneficiation 
plant. McKee handles all of them under 
a single contract which places undivided 


responsibility in one organization. 


This method, proved in 38 years of service to 
the [ron and Steel Industry, not only saves 
manifold negotiations, but eliminates overlap- 


ping responsibilities and duplication of effort. 


Our ore beneficiation experience combined 
with thorough knowledge of Blast Furnace 
and Open Hearth requirements enables us 
to determine correct plant design and proper 
correlation of crushing, screening, concen- 
trating, blending, and sintering equipment 
for producing beneficiated materials with 
physical properties best suited to your 


particular requirements. 


Arthur G. Mckee & Company 


* Engineers and Contracts * 


2300 CHESTER AVENUE «+ CLEVELAND, OHIO 
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... BUSS Fuses have 
kept our Cupola Blower 
Operating without a 
Needless Shutdown 


...formerly we had an average 
of two outages per month,” 











ELECTRICAL MAINTENANCE SUPERINTENDENT 
KARL MOEHLMAN 


of Gisholt Machine Co., Madison, Wisconsin 


“From a production standpoint,” 
continues Mr. Moehlman, “probably 
the most important circuit in our plant 
is for a 50 horsepower, 220 volt, 3-phase 
motor operating a cupola blower. This 
blower simply must not fail, otherwise 
serious production loss occurs, involv- 
ing damage to critical material. 


“This particular circuit was blow- 
ing fuses at an average rate of twice 
a month, until we switched to BUSS 
Super-Lag fuses more than six months 
ago. Since the change, not a single fuse 
has been blown.” 











The 
10 FEATURES SUPER-LAG 


in the design of development in 
the FUSE-CASE the FUSE-LINK 


help make it pos- completes the job. 
sible. ... 





IRON AND STEEL ENGINEER, DECEMBER, 1943 
































Can Mr. Moehlman’s experience at 
Gisholt suggest to you a way to elimi- 
nate needless production shutdowns 
due to fuses opening needlessly? His 
experience is like that of many others 
who have found that the long time-lag 
of BUSS Super-Lag fuses prevent need- 
less shutdowns due to harmless over- 
loads. Yet these fuses give you the 
protection you need when serious 
trouble occurs. 


Buss fuses require no maintenance 
or periodic inspection. They don’t open 
needlessly. If one opens, you can be sure 
some condition needs correction. When 
one opens, it requires less than 45 sec- 
onds to renew with an inexpensive link. 


Here is why BUSS fuses greatly 
reduce or entirely prevent needless blows 


The fuse case is designed to insure 
good contact on the link, even when 
the fuse is renewed by an inexperienced 














person-—and it is so designed that vibra- 
tion or heavy overloads or the constant 
heating and cooling of the fuse will 
not permit poor contact to develop. 
Thus excessive heating, which causes 
fuses to blow needlessly, is prevented. 


The fuse link used is the famous 
“BUSS Super-Lag.” It has lag-plates at- 
tached to it. These give it a long time- 
lag so that unusually heavy starting 
current or other harmless overloads 
will not cause the fuse to blow. 


How to solve the “shutdown” problem 


Pass the word along that all pur- 
chase records dealing with circuit pro- 
tective devices should be immediately 
changed to call for BUSS Super-Lag 
Renewable fuses. Then, as fuses are re- 
placed or new installations made, your 
plant will automatically get the benefit 
of the carefree, trouble-proof protec- 
tion that BUSS Super-Lag fuses afford. 


BUSSMANN MFG. CO., University at Jefferson, St. Louis 7, Mo. 


Division McGraw Electric Company 


Super-Log FUSES 


SOLD THROUGH WHOLESALERS 
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HYDRAULIC BRIDGE BRAKES 
make crane operation safer and easier — 


as expressed in the letter reproduced below, received from a mill 
worker employed in the plant of a well-known company. * & 














Wagner Electric Corporation 


6483 Plymouth Avenue, St. Louis 14, Mo., U.S. A. 
2a oes cher Uae eto Cie eer Leone e's mm 2 cenolinen a. 
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American-made motors and generators have met the 
two and three shift requirements of war industry, with 
an astounding record of trouble-free performance. 

A sizeable proportion of these bear the Crocker- 
Wheeler name .. . quite a few of them are older than 
the operators of the machines they serve. For Crocker- 
Wheeler motors and generators, for over 50 years, 
have been carefully and durably built. 


CROCKER WHEELER ELECTRIC MANUFACTURING CO. 
Ampere, N. J. * Division of JOSHUA HENDY IRON WORKS 


For engineering and service information, call 


“Boston (COM 6907) *Detroit (TR 2-5785) 

*Buffalo (CL 4985) New York (CO 7-6700) 

TT a-1-1-) (FRA 1616 Philadelphia (WAL 1444 

Cincinnati (MA 1345) Pittsburgh (AT 9818) 

*Cleveland (MA 3255) *San Francisco (EX 5531) 
Washington (> ek. ap) 


or your local Crocker Wheeler dealer * Local Stock 














Be SURE...with CROCKER WHEELER 


Other JOSHUA HENDY IRON WORKS factories at Sunnyvale, Pomona, Torrance, and Long Beach, California, and St. Louls, Mo. 
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... through Birdsboro 
Individualized Roll Service 


@ Individualized service is the keynote of all Birdsboro 
roll engineering work. That means solving your specific 


problems—not just the general problems of the industry. 


Each Birdsboro roll is tailored to that right combination 
of analysis and physicals which does the job best. As a 
result, Birdsboro rolls give greater tonnages, more rolling 


accuracy—longer uninterrupted production. 


Don’t you think it would be sound business to consult 


Birdsboro on that next roll job? 


, MADE THE WAY 
¢ YOU WANT THEM 








eee, 


THESE ARE THE ROLL TYPES WE MAKE 


Carbon Steel 
Birdsboro ‘’30” 
Birdsboro ‘’40° 
Birdsboro ‘‘special’’ 
Diamondite 
Durite 
Chilled tron 
Grainloy 
Superloy 
Curoloy 
For blooming mills, billet mills, structural 
mills, bar mills, rolling mild, structural 
steel, gun barrel, seamless tube and spe- 


cial alloy steels. Also for 4-bigh strip 
mill back-up rolls and 3-bigh sheet rolls. 





| 
| 








BIRDSBORO STEEL FOUNDRY & MACHINE COMPANY - BIRDSBORO, PENNSYLVANIA 
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DE LAVAL 







Meteor drive through Tow-boat capstan driven from 


De Laval vertical * a “ a 
pM De Laval worm gear 
drive worm gear and 


spur gear to capstan 


Vertical drive worm 
gear with cover lifted 








Oil pump 
— plunger 


The two working parts are enclosed in a moisture- and 
dust-proof housing and run in a bath of oil. Where splash 
lubrication is not dependable, an oil pump is provided. 
as for the upper bearing of the vertical shaft drive here 
shown. No attention is required other than to check the 
oil level at long intervals. 


















Power is transmitted by a continuous, shockless, wedg- 
ing action, with contact at all times between three or 
more pairs of teeth, which are subject to compression 
rather than bending. 

The case-hardened steel worm, the wheel of bearing 
bronze and copious lubrication insure high efficiency, 
long life and unequalled reliability. 


Describe requirements and ask for Publication W-1137. 





WORM GEAR DIVISION 


of the De Laval Steam Turbine Co., Trenton, N. J. 


MANUFACTURERS OF TURBINES STEAM HYDRAULIC, PUMPS CENTRIFUGAL PROPELLER 
ROTARY DISPLACEMENT MOTOR-MOUNTED MIXED-FLOW. CLOGLESS. SELF- PRIMING 
CENTRIFUGAL BLOWERS and COMPRESSORS GEARS WORM. HELICAL ond FLEXIBLE COUPLINGS 
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For years, Manson Tape has occupied the highest 
position of all friction tapes. Whenever the utmost 
safety and permanence in splice protection was re- 
quired, Manson Tape became the first choice of 
experienced engineers and electricians. Purchas- 
ing agents, too, willingly paid more to get lasting 
protection. 

Contributing to this fine reputation of Manson 
Tape was the pledge of The Okonite Company to 
use only the best materials in its manufacture. One 
of these materials was a special type of natural 
rubber, which thoroughly impregnated and coated 
the strong, closely-woven cotton fabric. The exclu- 
sive use of this special type of new rubber was one 
reason why Manson Tape was unequaled in true 
adhesiveness and in aging and weathering qualities. 

Today, with all new rubber forbidden for this 
use, the manufacture of Manson Tape has been tem- 


porarily discontinued because, if made with the 
materials currently available, Manson Tape would 
not have the superior characteristics nor be of the 
same high quality that you have always known. 

As an assurance to the thousands of electrical 
men who have so consistently used it, we remind 
them that older joints and terminals made with 
Manson Tape will stay protected for years to come. 
To those who are fortunate enough to have available 
a supply of Manson Tape, we suggest it be reserved 
for the most important jobs. 


UNTIL MANSON TAPE IS 
AGAIN AVAILABLE 


We recommend as an alterna- 
tive, Dundee “A” Friction Tape 
which fully complies with all 
current Federal and A.S.T.M. 


emergency specifications. 





THE OKONITE COMPANY 


PASSAIC 
3436 





\ td» 
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NEW JERSEY 


MANUFACTURERS OF INSULATED WIRES, CABLES AND TAPES SINCE 1878 
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JOBS 1n PEACE TIME 


To get music you encourage musicians .... 

To get paintings you encourage artists.... 
Jobs are made by men of daring, initiative and 
creative thought who risk something in starting a 
project .. . men who then contract with others to 
help bring their ideas to fulfillment. 


nae wr? ‘Namie ms I must 


go oud of iis way to furnish them a congenial 
and hospitalle environment... It must shrive 
to increase the proportion of its citizens, who 


SUMNER H. SLICHTER 
Professor of Economics 
Harvard University 


THE NORTH AMERICAN MANUFACTURING COMPANY 


MANUFACTURERS OF INDUSTRIAL FUEL BURNING EQUIPMENT 
BRANCH OFFICES with FIELD ENGINEERS in PRINCIPAL CITIES 


CLEVELAND 4, OHIO 
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THE RIGHT BRICK for 
EVERY TEMPERATURE 
...for EVERY SERVICE 








Listed below are details on 
the properties of the complete 
line of J-M Insulating Brick 
and Insulating Fire Brick. Each 
is designed for a specific tem- 


perature and service...can be 


relied upon for continued efficiency 
and economy. For further details, 
write Johns-Manville, 22 East 40th 
Street, New York 16, N. Y. 


NSULATING 


BRICK 


As1 0.8) 
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Johns-Manville 


Properties 
Density—lIb. per cu. ft. 30 38 40 22 3! 38 44 
Transverse Strength — 
Ib. per sq. in. 140 115 90 70 100 135 150 
Cold Crushing Strength— 
Ib. per sq. in. 400 700 300 70 125 170 165 
Linear Shrinkage—% 1.4 @ 1600°F | 0.8 @ 2000°F | 2.0 @ 2500°F | 0.0 @ 2000°F | 0.0 @ 2000°F | 0.0 @ 2300°F | 0.5 @ 2600°F 
Reversible Thermal 0.1 0.7 1.29 0.5—0.6 0.5—0.6 0.5—0.6 0.5—0.6 
Expansion—Percent @ 1600° F @ 2000° F @ 2000° F @ 2000° F @ 2000° F @ 2000° F @ 2000° F 
Conductivity at Mean a 1 
Temperature 500° F 1.01 .67 1.67 1.70 75 1.01 1.26 1.61 

1000° F 1.13 .79 1.88 1.95 1.01 1.19 1.49 1.90 

1500° F 1.24 .90 2.08 2.19 1.41 1.49 2.05 2.61 

2000° F 2.45 1.91 3.37 4.29 
Recommended Service 

Back Up 1600° F 2000° F 2500° F 2000° F 2000° F 2300° F 2600° F 
Exposed Beye ei —- 1600° F 2000° F 2300° F 2600° F i 
Recommended Mortar Sil-O-Cel Sil-O-Cel Sil-O-Cel +-M No. 1626 | J-M No. 1626 | J-M No. 1626 +-M No. 1626 
for Setting Brick Mortar Mortar Super Brick Cement Cement Cement Cement 
Mortar 
Note:—!. Above tests are in accordance with ASTM tentative standards. 
2. Conductivity is expressed in Btu. in. per hr. per sq. ft. deg. F. at the designated mean temperatures. 
3. | |—with heat flow parallel to brick strata. 
1 —with heat flow perpendicular to brick strata. 








INDUSTRIAL INSULATIONS 
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: ©PPensta]] Sh bia; Eniv 
es 


1 More cuts per grind 


y J Cleaner cuts 


. Fewer shut-downs 


Tg 
a 


Actual service is ‘the proof of the pudding’’ and 








almost 50 years of it have rather conclusively 


demonstrated the superiority of Heppenstall Shear 





Knives .. . As the world’s oldest and largest manu- 


facturer of solid tool steel knives, Heppenstall is 
To help speed your war work, Heppenstall offers 
able to offer greater precision in manufacture and you this free steel-weight calculator. Write now 


prompt delivery. the supply is limited. 


Heppenstall 


PITTSBURGH + DETROIT + BRIDGEPORT 
EDDYSTONE 





Forging Fine Steels for Fifty-Three Years 








reerrrererercerery 


SLLLELE Fain 







Portable Fan No, TF-100, recognized 
as standard in many of the country’s 
largest mills. Sizes from 12 in. to 36 in. 
in diameter. 


Portable Fan No. TF-300 in operation, cooling large transformers in 


strip mill. 


It's more important now than ever before to keep your 





workmen comfortable. For comfortable workmen are more 


efficient, produce more work in a given time. 





Truflo Fans can help you keep your workmen on their 


toes. All Truflo Fans are designed and built correctly for 


Crane Cab Fan, for cooling crane cab 
interiors and other confined areas. 
Available in 12 in. and 18 in. sizes, al 4 ; —— j 
saaiduiiie Gil, baclaenae cad cou efficient, economical operation — they move more air per 
cally. 


dollar. Write for free literature on any of the following styles: 





Portable Cooling Fans e Crane Cab Fans 
Wall Fans e Exhaust Fans e Blowers 
Roof Ventilating Fans e Pent House Fans 














Portable Fan No. TF-300W. Angle iron 
support adjusts for vertical or hori- 


zontal discharge through almost 360°. 554 MAIN STREET HARMONY, PA. 





































The new markets 


that were 


“bliscovered”™” 





at a 


convention 


Four years ago, at the Exposition of Chemical Industries, 
we put up a trial balloon. 

We exhibited a list of 34 chemicals from coal. Some of 
them were well known commercial chemicals. But others 
on this list had no sizable known commercial uses. Their 
general physical and chemical properties were known, 
but commercially speaking, they were ‘‘orphans.”’ 

We frankly said shat about them four years ago; but 
we also pointed out that the organic chemical industry 
was growing by leaps and bounds, that it needed things 
it had never needed before, that other chemicals derived 
from coal had proven important raw materials for the 
chemical industry, and that perhaps one of the “‘orphans’’ 
in the Koppers’ booth might be exactly the thing for 
which some chemist was cudgeling his brains. 

Since then we have sent out literally thousands of 
samples of those chemicals. We have worked with many 


(THE INDUSTRY THAT SERVES ALL INDUSTRY) 


men who saw some promise in them. 

Toda¥seyéral em are jf commercial production, 
and flew plant¥ have beef built to recover them. 

In early December, this yé¢ar, ” current Exposition 
of the ChgmicaJ\ Indystries lis be ng held. Koppers is 
there agdin te’disduss possibl&applications of coal tar 
products. (There are over two hundred identified chem- 
ical compounds in coal tar and |possibly many more not 
yet idefitified) Who ksows what stories may be told 
four jyears |from|now bout! coal tar chemicals which 
have no known gse now? 

wig is already saving thehemical industry by 
producityg ph¥nol, cresoly xyleifol, pyridine, quinoline, 
and other tar bases, naphthalene, light oil products, 
ammogiun seen refinéd tars, industrial pitches, 
and many ather preducts.—Koppers Company and A fhli- 
ates, Pittsburgh,/Pa. }—— ) 

\ / 


\ 
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STRENGTH 


STICKING 


MATERIALS .. LIGHT WEIGHT ..LONGLIFE.. 











Standard tapered 
carbon mold plug. 
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Replacing metal and ceramic plugs. 


“National” Carbon, Graph- 
ite and “Karbate” products 
are successfully meeting 
many mechanical, electrical 
and chemical requirements 
in the metallurgical and 
process industries, They are 
available in many sizes and 
shapes, such as brick — 
beams — blocks — pipe, 
fittings and valves — for 
the fabrication of tanks — 
tank linings — pipe systems 

heat exchangers— towers 
and other equipment for 
handling or processing cor- 





rosive mate- 










FOP.VICTORY| 
rials. Write ad “~ 
for complete ‘Wey BUY 


STATES 

WAR 

BONDS 
AND 


STAMPS 


information. 











Mushroom type car- 
bon mold plug. 








MINIMUM OF CRACKING, SPALLING AND 


- FREEDOM FROM INCLUSIONS OF FOREIGN 
LOW COST 


are important adv antages 
offered by these materials 








in such applications as 





ingot mold plugs, stool 











inserts, stools and pour- 








ing blocks (see sketches 
of typical applications). 
Mold and stool life have 
been prolonged and other 








economies made possible. 


STANDARD TAPERED 
MOLD PLUGS 


[GRAPHITE INSERT] 








Carbon or graphite 
slab as stool insert. 
Replacing cast iron. 


Carbon or graphite 
stool insert with 
dished surface. 
Replacing copper. 











Standard tapered mold 








plugs are available in two 





Ss1zes: 





514 w x 3” 





x 
a 9" .OM" 
$ X6 x3 
Other sizes and shapes of 
mold plugs, as well asstool 





inserts, stools and pour- 


ing blocks can be supplied 











to meet any desired speci- 


fication. 

Solid carbon stool. 

Replacing cast iron 
and steel. 


Graphite pouting 
es ye po The words “National” and ** Karbate”’ 
are trade-marks of 


National Carbon Company, Inc. 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 
UCC 
CARBON PRODUCTS DIVISION, CLEVEBAND 1, OHIO 
General Offices: 30 East 42nd St., New 'ork, N. Y. 
New York . Pittsburgh Chicago 


Branch Sales Offices San Francisco 
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AN SKF PILLOW BLOCK 


DESIGNED FOR TABLE ROLLERS 


With the urgent need for speed in steel pro- 
duction today, operators can’t take chances 





with table rollers slowing down because of 
bearing trouble. Bearings, to do their share, 
must be protected against lubricant leakage 
and the entrance of dust, scale and water. 
So °S|P designed a sturdy, two-piece pillow 
block that fills the bill. Built to permit maxi- 
mum load-carrying capacity in minimum 
space, this pillow block is readily adaptable 
for use with a central lubricating system... 











is equipped with the exclusive ©)US' Triple 
Seal. When the Bearings are protected, so is 
PRODUCTION. $433 


i INDUSTRIES, INC., PHILA., PA. 





PILLOW BLOCKS 





* Adequately guarded by & Table Roller Pillow Blocks, 
Spherical Roller Bearings provide compactness ...rolling alignment 
to compensate for warpage, deflection and misalignment ...high ca 
pacity always 100% available ...complete freedom from adjustment, 
either in assembly or for wear. 


IRON AND STEEL ENGINEER, DECEMBER, 1943 103 





104 

















With Philco “XL” Batteries in your electric indus- 
trial trucks, every charge hauls 10% more material ! 
Every cell provides 10% extra capacity without 
increase in overall battery dimensions ! 


The extra work you get from a Philco-powered 
truck is the reason materials handling men in war 
plants, embarkation ports and warehouses from 
coast to coast are replacing worn out batteries with 
rugged, heavy-duty Philco cells. 


For the name of your local Philco representative, 
consult your classified telephone directory. Write 
for the Philco Industrial Truck Battery catalog. 


Philco Corporation, Storage Battery Division, Trenton 7, N. J. 
ARM ——— 


al % — ] 


LE bee d 


ye 
oe 
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.-FOR THE 


INDUSTRY 





GENEVA COKE PLANT 
BEGINS OPERATION 


A Coke production began December 
14th in the by-products coke ovens at 
Geneva, Utah, according to officials 
of Geneva Steel Company, United 
States Steel subsidiary. This is the 
initial phase of operations at the 
$180,000,000 steel plant near Provo, 
designed to supply ship plates for the 
West Coast shipbuilding program. 

It was in April, 1942, that the 
1600-acre plant site was cleared of 
small farm buildings which dotted 
the area. Construction was under- 
taken at the request of Defense Plant 
Corporation by Columbia Steel Com- 
pany, West Coast subsidiary of U.S. 
Steel. In August of this year, Geneva 
Steel Company, a newly formed U. 5. 
Steel subsidiary, contracted with 
Defense Plant Corporation to oper- 
ate this great war plant for the 
duration without profit or fee. 

To supply coal for coking purposes, 
which in turn will supply coke and 
other fuels for the Geneva Steel plant, 
the Geneva mine in southeastern 
Utah was developed and is now ship- 
ping coal to Geneva’s by-products 
coke plant. 

Coke is made by heating crushed 
coal in the air-tight ovens from 17 
to 19 hours at temperatures ranging 
up to 2,000 F. During the heating 
process the volatile constituents of 
the coal are driven off in the form of 
gases. These gases, though, don’t “go 
up in smoke.” They are reclaimed as 
by-products such as gas for fuel pur- 
poses, coal tar, ammonium sulphate, 
benzol and others. The residue, which 
is largely carbon, is the coke. It is 
removed from the ovens, cooled, 
graded according to size and is then 
ready for use in the blast furnace. 
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There are four batteries of coke 
ovens at Geneva, 63 in each battery. 
One of these batteries is now in pro- 
duction. 


ELECTRODE OFFERS 

LARGE SURFACE AREA 
A A new type of lead anode for 
electroplating has been developed by 
the Heil Engineering Company, 12901 
Elmwood Avenue, Cleveland. Known 


as a “sawtooth” anode, it differs from 
the standard flat anode in several 
Ways. 


The multi-angled surface gives 50 
percent more area than a flat anode, 
resulting in greater electrical efficiency 
and throwing power, and the multiple 
edges increase the anode’s effective- 
ness when used between two work 


rods. 

One side has ten edges and the 
other side has a central spine a half 
inch thick running down the center. 


SHEARS DESIGNED FOR ALUMINUM PLANTS 


A worker at the electrical controls halts a plate of aluminum beneath a high 
speed shearing knife in one of the huge new fabricating plants of Aluminum 
Company of America. The rolls are conical so that the plate makes contact 
only along the edges to avoid scratching the highly polished surface. 
These 114 inch shears were manufactured by Thomas Machine Manufac- 
turing Company, Pittsburgh, Pennsylvania. Thomas shear installations 
in Alcoa plants include shears up to 3 inch capacity — among the most 
powerful plate shears ever used for this type of work. 








ce end 





This spine connects directly with the 
hook, insuring double the average 
anode life and providing greater cur- 
be had on request. 


The 


rent carrying capacity from top to 
The 


lends rigidity and offers resistance to 


hottom. angular construction “sawtooth” anode is 


Fuckling or warping. as standard flat anodes. 


These anodes are made of extruded 
lead, which has a denser structure WEATHER MAP FOR 
than cast lead and offers more resist- 
ance to corrosion effects. Hooks are 
Pennsylvania 


A the 


coated and integrally bonded to the 
anode to provide a continuous metal 






A Real Aid to 
RODUCTION 


HAYS 


OPEN HEARTH 
PRESSURE CONTROL 


: TonnaceE can be increased 
| through more even operation and even 
| operation also means fuel saving. Auto- 
| matic control of furnace pressure, rates 
© of fuel and air flow, ratio of fuel to air, 
» constant volume or pressure of oil or 
» gas relieves the operators of many time- 
— consuming details, allowing them to pay more 
§ attention to the steel making process. 


f OUTLET DAMPER } 


© © 


' functions can be handled manually from a cen- 


operate, simple to understand. 


functions indicated. 


Usually connected at furnace roof. 


made by operator during the heat. 


mation. 


——— 


AYS CORPORATION 


COMBUSTION 
ims teumtnrs MICHIGAN CITY. INDIANA,USA 
ON TROL 


Ano C 
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conductor. Five standard hook styles 
are available, designed for varying 
uses of anodes, and special hooks may 


manu- 
factured to sell in the same price range 


TRANSFORMER OVERLOAD 


‘Transformer 
Company has prepared statistics on 








































When desired, the control of these various 


4 tralized panel through remote operation. Hays 
; control is all-electric, simple to install, simple to 


| The following Hays instruments may be used 
effectively in combination or separately for the 


Type CDE-X Furnace Pressure Controller with 
external manual adjustment for automatically 
; operating stack damper to hold pressure constant. 
Series FOT Pressure Indicator provides an 
easily read measurement of furnace pressure. 


Series OT Pressure Recorder provides daily 
record (24 hr. chart) of furnace pressure. Shows 
timing of reversals and each change of pressure 


Hays partial or complete instrumentation is a 
REAL AID TO PRODUCTION. Hays representa- 
tives located in the principal cities of the U.S.A. 
and Canada will gladly supply complete infor- 








the very important subject of “How 
To Get More Load Out of a Trans- 


former During the Four Winter 
Months.” 

Due to low ambient temperatures 
during the winter, transformers are 
capable of carrying more load than 
their nameplate reading. 

The Pennsylvania Transformer 
Company has used U.S. Government 
Weather Bureau Reports in charting 
winter temperatures throughout the 
country. In turn, these temperatures 
were used to determine the amount 
that transformers can 
carry in specific regions throughout 


of overload 


the country. 

On the basis of this, a map was 
prepared and divided into five tem- 
perature zones with the overloads for 
these zones indicated. 

Copies of this map and the informa- 
tion accompanying it may be obtained 


by writing to the Pennsylvania 


Transformer Company, 808 Ridge 
Avenue, Pittsburgh, 12, Pa., and 


asking for the Winter Overload Map. 


HEAVY ROLLER LEVELER 
FOR ARMOR PLATE 


A An armor plate leveler, the largest 
and heaviest of its type ever built, 
has been completed by Voss Mach- 
inery Company of 2890 West Liberty 
Avenue, Pittsburgh, 16, Pa. 





This heavy armor plate leveler possesses 
many recently patented develop- 
ments. 


Designed by the Voss engineering 
department, the new big leveler has 
all the features of the former mach- 
ines, and includes recent Voss develop- 
ments and patents. 

This machine sets new standards 
and is regarded as the forerunner of 
many more heavy and powerful Voss 
levelers. 
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CENTRAL LABORATORY 
FOR ORE RESEARCH 


A Plans for the establishment of a 
new iron ore research laboratory at 
Duluth, centralizing the 
activities of Oliver Iron Mining Com- 
pany, United States Steel Corpora- 
tion subsidiary, were announced re- 
cently. 


research 


The new research facilities at 
Duluth will enable the Oliver Com- 
pany to continue and intensify its 
pioneering program of research in 
the interest of general improvement 
of Lake Superior district iron ores 
used by steel-making subsidiaries of 
United States Steel Corporation. The 
company has been carrying on for 
many years a program designed to 
study ways and means of improving 
iron ores currently being mined, and 
to make experimental investigations 
of the concentration of lower grade 
iron ore formations for future use. In 
addition, United States Steel's re- 
search department has conducted a 
long-range program of experiments 
with a view toward conservation of 
natural resources through greater use 
of lower grade iron ore. 


A four-story fireproof building in 
West Duluth has been purchased by 
the Oliver Company and will be re- 
modeled to meet requirements for 
laboratory purposes. 


METAL CLAD BREAKER 
LINE EXPANDED 


A Large air circuit breakers in indi- 
vidual metal enclosures, for public 
utility and heavy industrial service, 
are announced by the I-T-E Circuit 
Breaker Co., Philadelphia, Pa. These 
breakers are the I-T-E type LG and 
are available in ratings from 2000 to 
10,000 amperes, with interrupting 
ratings of 75,000 and 100,000 am- 
peres. Standard voltage ratings are 
600 volts a-c and 250 volts d-c. 
Operation may be either manual or 
electric. 


The enclosures are built of heavy- 
gauge, bonderized sheet steel and can 
be supplied for either indoor or out- 
door service. Either type gives full 
breaker, 
which may be opened or closed with- 


protection for the circuit 


out opening the enclosure. Large 


doors at front and rear provide access 
to the breaker and the connection 
studs. Connecting cables may enter 
the enclosure at the top, bottom or 


sides. 


MORE PRODUCTION 
RECORDS AT J & L 


A The continued drive for more war 
steel resulted in several more new 
high production records during Nov- 





CROUSE-HINDS 


ember in the plants of the Jones & 
Laughlin Steel Corporation. 

At the Pittsburgh Works the No. 6 
blast furnace and the open hearth 
shop composed of furnaces Nos. 17, 
18, 19 and 20 broke their best previ- 
ous record of October 1942, while the 
No. 138. bar mill 


established in 1920, more than two 


broke a record 
decades avo. 

No. 3 seamless hot mill at the 
Aliquippa Works broke its April 1948 


record and the sintering plant at the 





NEW Dual-Purpose 


Type CHRP Wedgtite Pipe Hangers 









@ Simple. Only 2 parts, a hook and a wedge. 


@ Easily installed. A few blows of a hammer. 


@ Malleable iron hook. 


@® Hardened steel saw-tooth wedge bites 
into flange, making a tight, vibration-proof grip. 


@ Adaptable. Sizes for 2 to 2-inch pipe. Can be 
used on any I-beam, channel iron, or other struc- 
tural shape having a flange % to 1% inch thick. 


Wedgtite pipe hangers can be used for electrical conduit. 
water pipes, steam pipes and sprinkler systems. 







A 
Nationwide 
Distribution 

Through Electrical 
Wholesalers 


@ Hangs pipe either way. Peril! o: 


at right angles to structural support. 


Wedgtite Hangers are listed in Condulet Catalog 
No. 2500, Section 70, Pages 3 and 4. Type CHRP 
Wedgtite Hangers replace both type CHR and type CHP 


Type CHRP Installed 
Pipe Parallel With I-beam 





Type CHRP Installed 


Pipe at Right Angles ic Channel Iron 


Other Wedgtite Pipe Hangers. 





Type CHU Installed 





Type CHB tor Pipes 
Parallel or at Any Angle 
with Structural Support 


CROUSE-HINDS COMPANY 


SYRACUSE. N. Y.., U.S.A. 
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Pipe Suspended from a Structural Support 








Otis Works, Cleveland, broke its 
record of September 1943. 

The blast furnaces at Pittsburgh 
Works made a new production record 
for a thirty-day month and a similar 
record was also established by the 
Pittsburgh Works rolling mills. 

Also, all previous records for a 
thirty-day month at PittsburghWorks 
were broken in November when they 
made a new record for shipments of 


steel products. 


HACK SAW CUTS 
LARGE SECTIONS 
A Made by the Armstrong-Blum 


Manufacturing Company, Chicago, 
Illinois, the new No. 24 Marvel uni- 
versal hydraulic roll-stroke hack saw 
shown in the accompanying illustra- 
tion is installed in the plant of Mesta 
Machine Company. It is the largest 
capacity hack saw built, having a 
capacity of 24 in. x 24in. The machine 
weighs 16,000 Ib, is 151 in. high and 
covers a floor space 56 in. x 122 in. 

Representing the latest develop- 
ments in hack saw machines, the unit 
was developed to meet the need for 
a saw to cut off or trim large billets, 
blocks and forgings fast and accurate- 
lv, retaining the advantages of low 
initial cost, low tool cost, small chip 


loss, low power consumption, low 





LAKE ORE FLEET “COMES THROUGH” 





Box VY x ’ 


- a, 





a) i" t 


m * 
s 





PURDY PIX 


As the ore season draws to a close early in December, ample ore has been 
brought down the lakes to insure full operation of blast furnaces. Shown 
here is the B. F. Affbeck, one of the 76 ore carriers operated by U. S. Steel’s 
Pittsburgh Steamship Company, as the vessel was unloaded at the Con- 
neaut dock of the Pittsburgh and Conneaut Dock Company, another 
U. S. Steel subsidiary. A third subsidiary, the Bessemer and Lake Erie 
Railroad Company, transports the ore from Conneaut to the Pittsburgh 


district. 


maintenance and simplicity of opera- 
tion common to hack sawing methods. 

The design is similar to smaller 
units previously manufactured, em- 
ploying the same low pressure feed 
and unique roll-stroke cutting action. 
All moving and essential machine 


Fast, accurate, economical cutting of large billets, blocks and forgings is 
offered by this hack saw, said to be the largest hack saw ever built. 


a 
“ ; ; . 


108 





parts are fully enclosed and protected 
against abrasive dust and dirt. The 
special saw blade, of composite type 
with high speed steel teeth and a 
tough alloy body, is 36 in. long, 4% 
in. wide and |¥ in. thick, with 24% 
teeth per inch. 

Reports from the first installation 
indicate that this saw has solved the 
problem of cutting large pieces fast, 
accurately and economically. 


VARNISH REQUIRES NO 
CRITICAL MATERIAL 


A The Watson-Standard Company, 
of Pittsburgh, Pennsylvania, has an- 
nounced the development of a new 
insulating varnish. Although formu- 
lated without the use of critical 
materials, the new product, according 
to the company’s announcement, is in 
every respect the equal of pre-war 
varnishes. 

A highly technical specialty, insu- 
lating varnish must have many im- 
portant properties, since a thin film 
must do so much. Insulating varnish 
must have heat endurance. It must 
be resistant to fresh water, sea water, 
acids, and alkali, and must have high 
dielectric strength. 

Varnishes made with Chinawood 
oil and phenolic resins have done this 
job for many years. But with the 
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supply of these materials restricted 
by the necessities of war, every effort 
has been made to develop an insulat- 
ing varnish made of other materials. 
The new Watson-Standard product 
designated by the manufacturer as 
“V-2315", makes use of available 
materials without sacrifice of any of 
the requirements of insulating varnish. 


Yeu Literature 


A “Lighting Handbook,” published 
by the Lamp Division of Westing- 
house Electric and Manufacturing 
Company, Bloomfield, New Jersey, 
is a practical guide to lighting design 
and a quick reference on illumination. 
It is not a complete treatise on the 
subject. Emphasis is placed on the 
practical aspects of the subject rather 
than on the artistic or technical. 
Effort is made to present tables and 
formulae, where possible, in a simpli- 
fied form so as to permit rapid yet 
accurate illumination design. 

A Surface Combustion, Toledo, Ohio, 
has just issued an attractive booklet 
entitled “The Heat Treating Fur- 
nace.”’ Giving a brief outline of the 
factors tangible and intangible 
which contribute to producing a good 
industrial furnace, the booklet is in- 
tended to give some industrial furnace 
background to new users of this type 
of equipment, and to point out new 
developments to those who face con- 
version of war production lines to 
products for peace. 

A National Carbon Company, Incor- 
porated has just issued a new bulletin, 
Catalog Section M-8000, covering the 
industrial applications of “National” 
and “Karbate” carbon and graphite 
products. This bulletin contains 16 
pages, well-illustrated. It may be had 
by writing directly to the National 
Carbon Company, Carbon Products 
Division, P. O. Box 6087, Cleveland 
1. Ohio. 

A <A new illustrated engineering 
manual (SS-44) on Rex-flex stainless 
steel flexible tubing and bellows has 
just been issued by Chicago Metal 
Hose Corporation of Maywood, Illi- 
nois. This manual contains much 
engineering data and_ specifications 
not heretofore published. Character- 
istics of the product are shown in 
detail, with tables of sizes, weights, 
wall thicknesses of the various wall 
forms, together with pressure data, 
minimum bending radii and a wealth 
of other detail useful to the engineer. 
Complete data on fittings is also 


given, with diagrams and instructions 
for attaching fittings, and recom- 
mended design procedure for various 
types of applications. One feature of 
special interest is the double page 
spread giving, in chart form, line-loss 
data on Rex-flex tubing and elbows. 
There are many detailed photographs 
and illustrations of new interest to 
design, production and maintenance 
engineers in the 36 pages of this new 
two-color book. Published by Chicago 
Metal Hose Corporation, Maywood, 
Illinois. 





“JONES 


A Published by Norton Company, 
Worcester, Massachusetts, the book- 
let, “The A-B-C of Internal Grind- 
ing” (64 pages), is intended primarily 
for operators of internal grinding 
machines. It endeavors to answer 
some of the practical questions such 
as how to select the proper wheel for 
different internal grinding jobs and 
how to common grinding 
faults. 

A A new continuous draw bench, 
the United Unidraw, is described in 
an illustrated booklet just put out 


correct 





& CO. INC. - LEETSDALE (Pittsburgh District) PA. 


@ 
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by United Engineering and Foundry 


Company, Pittsburgh, Pennsylvania. 
\ 4-hole bench with alternating car- 
riages each pulling two work pieces, 
the machine requires only one opera- 
tor, while having a productive cap- 
acily five times that of the ordinary 
bench. 

A The Watson-Stillman Company, 
of Roselle, New 


issued Bulletin No. 820-A) covering 


Jersey, has just 


its line of straightening and bending 
presses. This is probably the most 
complete coverage of this type. of 





NO LUBRICATION 








NO BACKLASH -NO WEAR: NO THRUST 


These are the five essential fea- 
tures for a permanent care-free 
installation not found in any other 
make or type of flexible coupling. 
THOMAS Flexible Couplings save 
millions of dollars in maintenance 
every year and provide longer life 


for your equipment. 











“*BUILT TO 


THOMAS FLEXIBLE COUPLING CO. 


WARREN, 


hydraulic machinery. Thirty-eight 
pages of descriptive matter, illustra- 
tions and tables of work capacities, 
are augmented by engineering tables 
and other technical data. 
y» Ten of the standard Watson-Still- 
man presses are treated individually 
in separate chapters. A separate 
section covers miscellaneous straight- 
ening and bending presses. 

Each different machine is fully 
described and illustrated, indicating 
its versatility. in many kinds of 


straightening and bending operations. 


THOMAS 


FLEXIBLE 
COUPLINGS 





FREE END FLOAT 








Write for the new 
“Thomas Catalog’. 
It contains complete 
engineering data and spe- 
cifications on couplings 


for all standard purposes. 





LAST A LIFETIME’’ 





PENNSYLVANIA 








If you would like a copy of this 
valuable booklet, write your request 
on your business letterhead. 


A Based on award papers in the 
1940-42 Industrial Progress Award 
Program, “Maintenance Arc Weld- 
ing” has been published by the James 
F. Lincoln Are Welding Foundation, 
Cleveland, Ohio. Twenty-five of the 
most significant award papers in the 
maintenance classification form the 
volume, which deals with the use of 
are welding in reclaiming broken and 
worn parts and gives details on the 
application of welding in the fabrica- 
tion of replacements. The information 
will be found useful in’ keeping 
machinery and plants in operation 
despite critical shortages in materials 
and equipment. 


A A new catalog section on its line 
of Flexite rubber pouring buckets, 
for the safe and economical handling 
of acids, corrosives, and liquid high 
explosives has just been issued by 
The B. F. Goodrich Company and is 
available upon request. The publica- 
tion also describes Flexite rubber 
dippers, hard rubber funnels, and 
rubber gloves. 


Among products described is a 
comparatively recent addition to the 
line, a rubber bucket 
especially for arsenals and shell load- 


developed 


ing plants. Made in a soft rubber 
compound of about 60 durometer 
hardness, the bucket is so flexible it 
can be easily crushed and any solidi- 
fied liquid cracked loose and readily 
removed. 


Rubber buckets and dippers are 

used in plants manufacturing storage 
batteries, heavy chemicals, fire ex- 
tinguishers, rayon, paper, sulphite 
pulp, plate glass and_ nitro-cellulose 
products, steel mills, chemical labora- 
tories, ore reduction plants and smelt- 
ers, cider mills and fruit washing 
plants, tanneries, laundries, bleach- 
eries and dye houses, electroplating, 
water softening and sewage disposal 
plants. 
A “Maintenance and Care of Clam- 
shell Buckets” is the title of a twenty- 
page booklet in color just released by 
the Blaw-Knox Division of Blaw- 
Knox Company, Pittsburgh, Penn- 
sylvania. Now that it is difficult to 
buy new buckets, the maintenance 
problem is of first importance, and 
this booklet, liberally illustrated with 
photographs and diagrams of parts 
and assemblies, should prove especial- 
ly timely to the trade. 


IRON AND STEEL ENGINEER, DECEMBER, 1943 




















































a vides 
i hat pre 
tos Construction * 
7 wen ee one _ \ Motot Le ad Cable 


insulat serating ' 


Ase 


ind sit ilarly vaximuml of 2 
Cable above 4° AVA) has 2 i jared constr 
v.c. Pov in tye = nently insite oe 
kl ros A 1 Nat } A \ \- rial a ait 1 
Rockbes * and Na vay? fF.) and t é tlically apt 
eriter>s &* r 5 aan on 4 
Lndet rat 110 , rly t 
utile, *” } rina , O if 
t , ic perl ‘ibe ; \yctot hea 
\ nd ror 1S } ‘ rands cone . 
The cones ; , withsté ing at 
a. J 1c ; rion ata dil \tl rut 
jatiol hestos 1h ‘ 1 ro COPT 5: ided 1 os 
sula' } atc d ast 1. of post’ ,otn and a walls 
; I sregnat 1 i 7 . a we 1: lectri strens** | yspestos tai 
\" 1 oq’ t purl high dic! - XA reltee . re- 
2- | .ds and yon t , mbri for his" . ety nl twO i moisture T 
Oav } ca } ame DS l,.me and _" 
dA varnis™ heat ane * : fla . »perature 
5-4 ubricated V4 red from hea eed with heat, h ambient rempet 
¥ »gistalls a li ampres - against high a Ch 
— } asbestO> vm heat-batrls a5 , gnorsteu 
- « 4 neat . 1 . t tial im, ° 
ster § s as 2 ae to neat, 
4. Out st con poun is $ brai } resistant Ut 
sistant ¢ 1 achestos Prale 
. das 
, geu ¢ 
5 A rough, ( j 
, rrosi . 
and cot snes and hles 
: yent u ] R estos 4 fu 
f t ssons V9 
One of 1 conditi ; ase an 
\ jsture, oil, ere 
ot RESIST mo" 
r 
purn oF 
ploom, 


won't bake prittle, 


Every mail brings in numerous service reports from our field engineers 
i carrying proof that Rockbestos A.V.C. gives long-lived performance in 
electrical circuits that run around furnaces, soaking pits, lehrs, kilns, 
hot strip mills, boilers and other’ hot-spot”’ locations. Service compari- 
sons show that where the insulation on other wires breaks down because 
of conductor-heating overloads, high ambient temperatures and moisture, 
and other severe operating conditions, permanently insulated Rockbestos 
A.V.C. gives dependable performance year in and year out. 

Designed especially for high temperature applications and severe oper- 
ating conditions, Rockbestos A.V .C. resists heat and moisture, oil, grease, 
and corrosive fumes. Its permanent insulation won't bake brittle, crack, 
bloom, rot, flow or swell. Stop periodic wire failures in your plant; 
use Rockbestos A.V.C. 

1 When inquiring or ordering, please furnish CMP allotment number and 
certification. For complete information and samples, write nearest branch 


office or: 
Rockbestos Products Corporation, 921 Nicoll St., New Haven 4, Conn. 


ROCKBESTOS A.V.C. 


The Wire with Permanent Insulation 


FOR VICTORY—INVEST IN U.S. WAR BONDS 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, LOS ANGELES, 
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SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 


CUMS 


FREES FLOW-LINES FROM 


2 TYPES OF SHUTDOWN 


.. WITH EITHER OF 
TWO TYPES OF FILTERS 


Shutdowns caused by faulty or inadequate 
fluid-cleaning. Cuno “‘filter-fine”’ straining 
based on the principle of edge filtration 
provides positive protection against 
damage caused by abrasive particles in 
the fluid. No particles larger than specified 
can pass through a Cuno filter. 


Shutdowns necessitated by filter-cleaning. 
Cuno Auto-Klean (disc-type) and Flo- 
Klean (wire-wound) Filters are cleanable 
while in operation handling full flow. Thus 
you get continuous production without 
the expense of a duplex installation. The 
Auto-Klean cleans itself when a handle is 
turned; the Flo-Klean is cleaned by a 
momentary reversal of flow. 


Cuno filters are used today on the great 
majority of continuous hot and cold strip 
mills in this and other countries... also 


on many other types of mills. 


NEW BOOKLET EXPLAINS OTHER USES— 


Cuno Auto-Klean: for lubri- 
cating and fuel oil as well as 
other industrial liquids. 


Cuno Flo-Klean: for fluids 
of high abrasive content: 
descaling spray and roll body 
coolant. 

Write for free booklet 
“Quick Facts’’, Cuno Engi- 
neering Corp., 912 South Vine 
Street, Meriden, Connecticut. 


KEEP FLOW 7 \ ON “GO” WITH 


CUR 


NO STOPS FOR CLEANING FLUID. 
NO STOPS FOR CLEANING FILTER 
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Rust is today, as always, the enemy 
of steel. Just as finished parts are 
carefully protected, so must raw 
steel—bars, strip and sheet, coils, 
tubes, plate, wire and tool steel—be 
armored against the ravages of rust. 


The American Iron & Steel In- 
stitute, realizing that this is particu- 
larly vital for steel destined to be 
shipped over the seven seas under 
Lend-Lease, has compiled definite 


data for mills and warehouses. 


Its specifications are met by 
Houghton Rust Preventives de- 
veloped from a long line of worthy 
predecessors dating back to 1867. 
The Houghton man is equipped to 
discuss this important subject with 
any mill man whose duty it is to see 
that vital steel arrives at its overseas 


destination unharmed by corrosion. 


Products for this purpose include 
dry types, fluid types leaving films 
less than .0003"' thick, water-dis- 
placement types and heavy coatings 
and greases. 


Ask for full details, specifying type 
of metal parts to be protected. 


E. F. HOUGHTON & Co. 
PHILADELPHIA 
CHICAGO . SAN FRANCISCO . DETROIT 
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LINZULN 


CENTRO-MATIC | 
LUBRICATING 
SYSTEMS 


cut down 
on bearing failures 
--and 
prevent delays 
in war production 


a 
These modern centralized lubricating systems 
are easily installed on new or old machines 


Lubricate a// bearings from a central source .. . Reduce 
A 
my 























f 
Lincoln Centro- } 





It’s possible with Centro-Matic Systems. Fe ote 
Matic injectors 


canbe used either 
in manifold 
groupings or as 


the threat of bearing failures ... Save man-hours . iy 


Under the Lincoln method you are sure that each 
bearing will get the proper amount of grease, and that 
no bearings will be overlooked. Service is performed 
quickly and economically—without stopping machines. 


single units de- 
pending upon 
7 re ; the requirement. 
A Centro-Matic System consists of a number of Centro- 


Matic Injectors—one for each bearing—and a power 
operated or a hand operated Centro-Matic Lubricant 
Pump. A power operated system can be push button or 
time clock control...Only a single lubricant supply line is 
required...Easily installed on new or old machines. (Illus- 
tration above shows manually operated Lincoln Centro- 
Matic Lubricating System installed on a punch press). 


Lincoln grease line accessories — high-pressure 
fittings and adapters, connectors, connector 
tube assemblies, fittings, bushings and lu- 
bricant hose. 


es ot ww 





a RS NA RRRM 
The ARMY-NAVY PRODUCTION AWARD Lincoln Model 1805, Model 81625 hand 
for high achievement in the production of Manually operated operated Filler Pump 


war equipment, conferred upon the Lincoln Centro- provides a quick, 


Engineering Company has had a star added. clean, easy and ec- 
onomical 





Lincoln Model 1774 Matic 
































This starsy izesG . »xacting ‘ 
Phisee ar symbolizes >more months of exacting Air motor operated, Pump, icaalicedl adil 
service to our Armed Forces, delivering vital {00-Ib. drum pump 2-lb. ca- filling 
materials so necessary for ultimate Victory. Pumps lubricant di- pacity Centro- 
P . : ct from original re- Matic 
Write us today for complete information " _— Si eae 
y P 3-47 finery container and Stationary 





Lubricant 


MMA TAS LL DAR scillsucomacic wich jones 


Pioneer Builders of Engineered Lubricating Equipment 


5701 NATURAL BRIDGE AVENUE, ST. LOUIS 20, MO., U. S. A. 
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FILING SAW TEETH on hand, band and circular 


a large extent upon the use of compact, high 
capacity NCS Needle Bearings. 


saws for the Army Air Corps is the destiny of 
these Automatic Saw Filers built by the Foley 
Manufacturing Company. The precise action 
needed to obtain accurate file cuts depends to 


WITH TORRINGTON — BANTAM 





A LARGE PRECISELY CONSTRUCTED ROLLER THRUST BEARING, measuring over a foot in diameter, 
enables the giant 5!5-ton hook, shown in the inset, to rotate smoothly and safely, even when 
encumbered by its 150-ton capacity load. When the Shepard Niles Crane and Hoist Corporation 
custom-designed this load block, which is to hang from an overhead electric traveling crane 
in a West Coast shipyard, they selected a Type LR-71 Roller Thrust Bearing for the yoke 
bearing because of its compact design which provides a static capacity of 155 tons. This is 
an excellent example of Torrington’s ability to design and build bearings for unusual applications. 











GRINDING OF GEARS, WASHERS and rolls is NEW STANDARDS OF ACCURACY and performance in metal turning have been developed through 
done rapidly and accurately with this Rotary the generous use of anti-friction bearings in this Model ““M” 16-Speed Engine Lathe built by 
Surface Grinder made by the Arter Grinding The Monarch Machine Tool Company. Giving high capacity in a minimum of space, 
Machine Company. In the four-speed change Torrington Radial Roller Bearings have been used as the center support of the spindles of 
gear mechanism for the drive to the magnetic these lathes, as shown graphically in the accompanying cross-section. 


chuck, the makers have specified Type NCS 
Bearings with their compact design and high 
load capacity. Bearing application is shown —— 


‘= 





in the accompanying cross-section. 


BECAUSE OF THEIR LIGHT WEIGHT, low coefhi- \—— 
cient of friction and high lubricant capacity \Y 

Needle Bearings serve a wide variety of spe- 

cial applications. If you have a seemingly ORRINGTON EARINGS 
difficult bearing problem, it may be solved 

quickly and easily by reference to Torrington- 

Rictens's cnnaiata tan al Needle Sensinaa al STRAIGHT ROLLER - TAPERED ROLLER - NEEDLE - BALL 
all types and sizes. Whatever your bearing THE TORRINGTON COMPANY + BANTAM BEARINGS DIVISION 


problem, Tl RN TO TORRINGTON for SOUTH BEND 21, INDIANA 
expert engineering counsel. 
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A STRONG FAMILY— 


AND THIS MOVING FINGER 
MECHANISM 
FITS THEM ALL 


WU 


TYPE $2D 
2 POLE 
IN 
NEMA IV 
ENCLOSURE 


These "3C” Bulletin 101 Master Switches 
are built to stand active service in heavy 
duty operation. 


Roller Bearings on Type RD; Oilite Bearings 
on Types S2D and Types S4D; accurately 
molded Impact Bakelite Cams; sturdy 
steel shafts; Double Break Silver-to-Silver 
Contacts; and the same Moving Finger 


—~ 
ay) 


! 

OPEN VIEW 
TYPE S4D 
SHOWING 

MOVING FINGER 

MECHANISM 


Mechanism is interchangeable in all types. 





The Contact Bar is easily removed; Pressure 
Springs will not fly out, being held in place 
by a large end spring ring, which bears 
against the cage. 


All these features and many more make 
for low-maintenance on these devices. 


Write for fully descriptive “3C” Bulletin 101 Master Switches. 





BER] CONTINUE TO ROLL WITH CLARK CONTROL Pew 








THE CLARK CONTROLLER CO. 













1146 EAST 152%°ST. 
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CLEVELAND, OHIO 
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M-H Nironite ID) Work Rolls for 4-high 


single stand and tandem cold mills have 







\ attained their greatest success in replac- 
| ing forged and hardened alloy steel rolls, 

7 on] ‘ 
tH) Red Wabbler says: j because they have greater resistance to 
/ indentation. This means better surface 





finish for the cold rolled product and a 


















reduction in cost, because M-H Nironite 

\ N ° it p) W k R | 1) Rolls stay in the stands longer between 

lO n eC Or 0 S roll grinds. These rolls also have a greater 

hardness penetration and thus can be 

a e s : : 

in 4. Ig sing e Sta n used down to scrap diameter without 
/ being rehardened. 


You can get better surface finishes and 


And tandem cold mills  ——esertisiunsesiessnetine. Spi 


M-H Nironite D Work Rolls for single 


Ye bd _ and tandem cold mills. 
SF TP fips pe -- Save bole al 
Offers’ 





Micmac 


with the 


WY7e] 0) 0) (-183 


They 


Other Mackintosh -Hemphill roll more 
Rolling Machinery . . . Shape St 
eners .. . Strip Coilers . . . Shears . 


Levellers ... Pinions . . . Special Equip- per grind 


ment . . . Iron-Steel Castings . . . The 
NEW <Abramsen Straightener . . . Im- 


proved Johnston Patented Corrugated 


Cinder Pots and Supports. 





MACKINTOSH-HEMPHILL COMPANY gh and Midland, Pa. 





Exhaust unaffected by 


You are your own “weather man’ when you have the Morgan 


Airjector on the job. Cold winter winds or sweltering summer heat 
cannot affect the exhaust of your furnace because you set the exhaust 
precisely to suit your melting conditions. The fan-induced stream 
of air through the venturi throat and short stack sets up a positive 
suction that draws out the products of combustion, cools them in 
the short stack and discharges them into atmosphere. 

A Morgan Airjector provides twice the draft available in the 
usual “tall stack” systems; requires less steel and smaller founda- 
tions—and far less maintenance. 

Hundreds of Morgan Airjectors in use throughout industry today 


are increasing production and saving costs. 


AIRJECTOR SIZES 
(Draft at Airjector Base “@" W.G. 1) 


























GALLONS TEMP. OF FAN DIMENSIONS 

SIZE OIL PER HR. | EXHAUST GAS | MOTOR H.P. A B 
No. 1 50 1000° F 714 20’-6” 3’-8” 
2 75 1000°F 10 23/-8” 4’-2” 
3 100 1000°F 15 27'-9” 4’.9" 
4 130 1000° F 20 31’-6” 5/-3”” 
5 175 1000° F 20 34’-11’ 5’-8”” 
6 225 1000°F 25 38-6” 6'-2” 


























AVAILABLE NOW in these and larger sizes. You can figure 
on prompt service in all cases where the moderate amount 


of steel will be made available. Consult our engineers. 


MORGAN _ 





























Ask Your Furnace Manufacturer 
to Investigate—We Assure Him 
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MORGAN CONSTRUCTION CO. + WORCESTER, MASS. VA 
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Your Power Transformers 
Can Carry the Following 
Continuous Overloads 
During December, January, 
February and March 





Zone 


Temperature 


Permissible 
Continuous 
Overloads 
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Why Transformers Can Carry Overloads During the Winter 


@ Due to low ambient temperatures during the winter, transformers can 
carry more load than their nameplate rating. The transformer standards 
of the American Standards Association recommend that the continuous 
KVA loading for oil-immersed, self-cooled transformers may be increased 
one per cent for each degree that the daily average temperature is below 
30° Centigrade. 

Based on records of the U. S. Weather Bureau over a period of years, 
equivalent ambient temperatures were calculated for the 4 month winter 
period for representative locations throughout the country. 

The equivalent ambient is the temperature which, if maintained 
constantly, would result in the same aging as that occurring under the 
actual ambient temperatures throughout the period. The equivalent 
ambient temperatures were used to calculate the permissible continuous 
overload capability for various temperature zones. 

The continuous overloads indicated by the map and table may be 
safely carried during the 4 winter months because the operation of a 
transformer at low temperatures results in a slower aging of insulation 
which compensates for faster aging of insulation during operation at 
higher temperatures. 





The above data applies to all Pennsy]- 
vania Oil and Askarel self-cooled 
transformers -— 55° C Rise. 


For Transformers with 
Forced Air Cooling 


Apply 34 of the above percentages to 
the forced-air cooled rating. 


TRANSFORMER COMPANY 


ee 
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35” BLOOMING MILL 


DESIGNERS * MANUFACTURERS * CONTRACTORS 
BLOOMING MILLS ¢ PLATE MILLS ¢ STRUCTURAL MILLS 
ELECTRIC TRAVELING CRANES ¢ CHARGING MACHINES 


Manipulator is of the overhead 
type, compact and accessible. 


BOVE is shown a Morgan 
35” two-high blooming mill 


complete with double manipu- 


lator, front and rear tables. A 


hydraulic roll changing device is 


provided. Housings are 
piece steel castings of the closed 
top type. Top roll balance is of 
the counterweight type. 


one- 


Tables are of heavy design, equip- 
ped with anti-friction bearings. 
Screw-down drive is arranged to 
provide crane hook access when 
changing guides. Provision is 
made for automatic lubrication 
and exclusion of scale and dirt. 


INGOT STRIPPING MACHINES ¢ SOAKING PIT CRANES 
ELECTRIC WELDED FABRICATION e LADLE CRANES 
STEAM HAMMERS @ STEAM HYDRAULIC FORGING 
PRESSES @ SPECIAL MACHINERY FOR STEEL MILLS 


THE MORGAN ENGINEERING CO., Alliance, Ohio 


Pittsburgh, 1420 Oliver Building 








ITaMS OF 


Carnegie-IIlinois Steel Corporation recently —an- 
nounced three appointments on the staff of the chief 
engineer in the Pittsburgh district of this U. S. Steel 
subsidiary. 


J. W. Gwynne, formerly a staff engineer in the 
defense engineering department, was made engineer in 
charge of the defense engineering staff and government 
contracts. He has been with the company since 1919 
when he was employed at Edgar Thomson Works and 
has been located in the city office since 1939. 


L. B. Patin was appointed construction engineer in 
charge of Defense Plant Corporation contracts for the 
company. A member of the defense engineering staff 
since 1941 at the company’s South Charleston, West 
Virginia plant, he was previously in charge of engineer- 
ing and director of operations for the WPA in Ohio. 


P. A. Granklin, a member of the company’s engi- 
neering department since 1940, was appointed assistant 
construction engineer. Before coming to Carnegie- 
Illinois, he was employed as a structural engineer at 
Dravo Corporation, and had experience as a design 
engineer on the west coast before coming to Pittsburgh 
in 1922. 


Thomas F. Scannell has been appointed general 
sales manager of The Falk Corporation, Milwaukee, 
Wisconsin. In his new capacity Mr. Scannell will be 
responsible for the sale of all Falk products, including 
steel castings. Prior to his new appointment, he was 
sales manager for all Falk products with the exception 
of those coming under the jurisdiction of the foundry 
division. 

Mr. Scannell is a Yale alumnus, class of 1918. After 
a number of years with the Chain Belt Company of 
Milwaukee, he joined the Falk organization in 1928 
and has been successively St. Louis representative and 
district manager of the southwest territory with head- 
quarters in Dallas. In April, 1940, he was transferred 
to Milwaukee, being appointed sales manager for all 
except foundry products in June of 1941. He is active 
in the affairs of the American Gear Manufacturers 
Association and holds memberships in the American 
Petroleum Institute, the American Society of Naval 
Engineers, and the American Society of Naval Archi- 
tects and Marine Engineers. 


John S. Wilkinson, who has been connected with 
the Falk foundry in various capacities for many years, 
will function as assistant sales manager in charge of 
foundry sales. 


M. M. Greer has been elected as vice-president in 
charge of engineering of Edwin L. Wiegand Company, 
Pittsburgh, Pennsylvania. 

Mr. Greer joined the company in 1928, as an engineer 
in the experimental department, after graduating from 
Massachusetts Institute of Technology and serving two 
vears as a metallurgist in the steel industry. 


H. R. Miles succeeds Mr. Greer as manager of in 
dustrial sales. 
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INTEREST 


Freeman H. Dyke, formerly superintendent of 
blooming, bar and hot strip mills, Wheeling Steel 
Corporation, Steubenville, Ohio, has been named 
assistant general manager of steel plant, mills and 
service department. Simultaneously, John W. Unroe 
was made assistant general manager in charge of by 
product coke and blast furnace departments. Other 
personnel changes announced include John P. Quinn, 
superintendent of hot and cold rolling; Richard A. 
Swift, superintendent) of by-product coke works: 


FREEMAN H. DYKE 


Richard C. Schaefer, in charge of 45 in. slabbing and 
66 in. hot strip mills: George R. Runser, in charge of 
cold rolling; Henry Ford, assistant to the electrical 
superintendent; George Merrick, assistant superin 
tendent, electrical department; and George Herbert, 
foreman, line and maintenance, electrical department. 


Julius A. Clauss has resigned from his duties as chief 
of the Plant Facilities Branch, War Production Board, 
to return to his former position of chief engineer, Great 
Lakes Steel Corporation, Ecorse, Michigan. 

W. T. Brown, formerly manager of coal, coke and 
by-product research for Jones and Laughlin Steel 
Corporation, has opened offices in the Grant Building, 


Pittsburgh, Pennsylvania, as a consultant on coal, coke 


and by-products. 


R. G. Adair, assistant director of personal relations, 
of The American Rolling Mill Company, will serve on 
the staff of the industrial members of the War Labor 
Board, in Washington, D. C. 

Mr. Adair, who has had broad experience in the m 
dustrial relations field, accepted this new post at the 
request of the War Labor Board’s industrial members 
Formerly assistant manager of Armco’s Ashland divi 
sion, he was recently appointed assistant director of 
personal relations for the entire company. After his 
work in Washington is completed he will assume that 
position and his headquarters will be located in the 
Armco general office, in Middletown, Ohio. 

Joining Armco in 1916 as a laborer in the Middle- 
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he NATIONAL 


ROLL A FOUNDRY (© 


NATIONAL 


THOUSANDS OF 
PRODUCTS DE- 
PEND ON ROLLS 


HE desire for excess 

tonnage from _ rolls 
should be tempered with 
the more patient ambi- 
tion for uniformity and 
quality of output. 


It is the quality of the 
output —and not how 
much was run ina given 
time — that builds pres- 
tige for the issuing mill. 


In producing NA- 
TIONAL ROLLS, we 
look beyond the rolling 
mill to the thousands of 
uses to which plates and 
shapes are adapted after 
distribution. Andincon- 
sidering this field, uni- 
formity of output, and 
not tonnage, is the more 
important factor. 


Every NATIONAL 
ROLL is carefully man- 
ufactured, to the limit 
of our ability, not only 
to deliver the tonnage 
reasonably expected of 
it, but to produce a 
product that reflects 
credit on the issuing 
mill when passed on to 
the large army of users. 





All Grades of Plain and Jron Alloy Rolls- Both Chill and Grain Cypes 





Heavy Jron Castings and Rolling Mill Equipment 


AVONMORE.PA 





town plant, he became a foreman and then entered 
accident prevention work. After serving in World War I 
he returned to Armco as safety director. In 1930, Adair 
Was appointed assistant to the manager of Armco’s 
Butler, Pennsylvania, division and in 1939 became 
assistant manager at Ashland. 

R. W. Piper long identified with the petroleum in- 
dustry, formerly with the Sun Oil Company of Phila- 
delphia, has joined The Hodson Corporation, lubrication 
engineers and manufacturers, Chicago, Illinois, and 
will be associated with Charles E. Weinkauf, manager 
of the Pittsburgh area, as technical adviser to the 
industrial trade, located in the Union Trust Building, 
Pittsburgh, Pennsylvania. 

Mr. Piper has had an extensive experience with 
manufacturing interests, both electrical and mechan- 
ical, and as a technical adviser. After graduating from 
electrical engineering, Mr. Piper began his career as a 
student engineer at Westinghouse Electric and Manu- 
facturing Company. Later, he joined the Pittsburgh 
Transformer Company as southeastern manager and 
continued in this connection until the Pittsburgh 
Transformer Company merged with the Allis-Chalmers 
Manufacturing Company. 

Mr. Piper then joined a petroleum company as sales 
engineer and for the past thirteen years has been 
special representative of the Sun Oil Company, indus- 
trial products department, Central Region, Pittsburgh, 
Pennsylvania. In this capacity, Mr. Piper has done 
considerable work with the steel and allied industries 
in the application of petroleum products. 














ONTROL 


GOWAN CONTROL 


THE ROWAN CONTROLLER CO., BALTIMORE, MD. 





























Benjamin Eggers succeeds J. R. Comstock as gen- 
eral superintendent of the Globe Iron Works, Jackson, 
Ohio. Mr. Comstock is now superintendent of blast 
furnace, Pittsburgh Coke and Iron Company, Pitts- 
burgh, Pennsylvania, succeeding J. H. Williams who 
has accepted a position with American Steel and Wire 
Company, Duluth, Minnesota. 


F. R. Fishback was elected chairman of the board 
of the Electric Controller and Manufacturing Company, 
Cleveland, Ohio. He has been president since 1925, and 
is a graduate of Rose Polytechnic Institute in the class 
of 1902. R. G. Widdows is the newly elected president. 
He has been with the company for over thirty-three 
years, and during that time has served as district man- 
ager of the New York office, sales manager from 1924 
to 1939, and vice-president since 1925. A. C. Dyer, 
new vice-president, will continue as sales manager, 
which position he has held since 1939. A graduate of 
Carnegie Institute of Technology he has devoted many 
years to the application of electric control to steel mill 
drives. N. R. Richardson has been production man- 
ager since 1932 and will continue in this capacity in 
addition to assuming the duties as vice-president. A 
vraduate of Yale University, he has been with the 
company since 1924. 





Carnegie-Illinois Steel Corporation announced re- 
cently two appointments in the metallurgical division, OF FE RS 
s 2 . 


Pittsburgh district. 








SLUDGE Every time - and effort-saving advantage 
an that can be built into a locomotive crane 

is a feature of this modern, late - design 

ye int AMERICAN LOCOMOTIVE CRANE. 

Need A 60-page catalog describes these ad- 
vantages and illustrates, by actual in- 


stallation photographs, the wide variety 


Every fuel oil user is familiar with the evil effects of 


sludge in the oil system — clogged lines, preheaters, of material handling jobs for which 
strainers, burners — poor combustion — loss of oil 

— loss of production. this late-design locomotive crane is a 
DACAROL fuel oil treatment dissolves existing de- natural. 


posits and prevents future deposits in oil systems. 
Need we say more? 


Whether for furthering the war effort 
TRY IT IN YOUR OWN PLANT — 


De . or for postwar planning, you should write 
THEN JUDGE FOR YOURSELF 


for a copy. 


G A | Ash for catalog 600-L-1A 
\ 60 





SRONUCE 





AMERICAN HOIST & DERRICK CO 
DACAR a on COMPANY SAINT PAUL 1, MINNESOTA 


Chicagyu San Francisco 


Wabash and McCartney Streets Pittsburgh, Pa. 








AMERICAN TERRY DERRICK CO. . . . South Kearny, N. J. 
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Dana C. Buck was appointed manager of the stain- 
less steel bureau of this U. S. Steel subsidiary and 
E. L. Robinson was named to the position of assistant 
chief process metallurgist. 

Mr. Buck began his service with the company in 
1941 as stainless steel sales representative in New York. 
His previous business experience included employment 
as sales engineer for American Sheet & Tin Plate Com- 
pany and manager of sales for Peter A. Frasse Inc. He 
vraduated from Pennsylvania State College in 1930 
with a bachelor of science degree in metallurgy. 

Mr- Robinson, formerly assistant to the manager 
of the metallurgical division, graduated from Carnegie 














FLECTRIC NEW & REBUILT 
OVERHEAD 


CRANES TRAVELING 


HOISTS 
ONE TO ONE HUNDRED TONS CAPACITY 


VICTOR R. BROWNING & CO.,INC. 
ESTABLISHED 1900 WILLOUGHBY, OHIO. 











JET PIPE PRINCIPLE 


Institute of Technology in 1933 with a bachelor of 


science degree in metallurgical engineering. Since that 
time, he has been employed in various metallurgical 
positions at the Westinghouse Electric and Manufac- 
turing Company and at the Clairton, Farrell, Vander- 
grift and Irvin Works of Carnegie-Illinois. 

Appointment of Dr. Richard F. Miller as develop- 
ment engineer in stainless and alloy steels, department 
of technology and research, was announced today by 
the Carnegie-Illinois Steel Corporation. 

Formerly associated with U. S. Steel Corporation's 
research laboratory, Dr. Miller will be responsible for 
the promotion and coordination of the company’s 
interests in stainless and alloy steel products. 

Dr. Miller was graduated from Williams College and 
received a doctor of science degree from Massachusetts 
Institute of Technology in 1934. He was employed as 
instructor in the metallurgical department of Yale 
University from 1934 until 1986 when he began his 
service with U.S. Steel at its Kearny, N. J., labora- 
tories. 

He is a member of Sigma Xi, honorary § scientific 
fraternity, the British Iron and Steel Institute, the 
American Society of Metals, and the American Institute 
of Mining and Metallurgical Engineers. 

Dr. Miller and his family will reside at 220 Arden 
Road, Mt. Lebanon. 

Joseph H. Jones, formerly with the metallurgical 
department of Republic Steel Corporation, Alloy Divi 
sion, Massillon, Ohio, is now superintendent in charge 
of Republic Steel’s new gun bloom works at Canton, 
Ohio. 


A “MUST” 
FOR MODERN BLOWER 


Accuracy ... Sensitivity and the ability to pro- 
duce repetitive cycles with infallible uniform- 
ity make Askania the control of choice for 
blast furnace blower control. 
These same inherent characteristics of the jet 
'pipe principle apply also to... control for 
boosters and exhausters... back pressure and 
le) (-v-ve (tame ice) keliekaoulicelfeuloliba eiu-tuleh sie 
Your inquiry for specific details will merit 
our immediate. attention. 


ASKANIA REGULATOR CO. 


1603 S. MICHIGAN AVENUE, CHICAGO 
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Obituaries 


Herman E. Paetow, chief time study engineer for 
Jones and Laughlin Steel Corporation, died December 
Ist after a brief illness. Born in Millbrook, New York, 
Mr. 


mechanical engineering and entered the employ of 






Paetow graduated from Cornell University in 


Goodyear Tire and Rubber Company as an efficiency 
engineer. In 1917 he went with National Carbon Com- 
pany on time study work, later becoming safety director. 
He became associated with Jones and Laughlin Stee! 
Corporation in 1923 and, with the exception of two 
: years spent as superintendent of efficiency at Kelly- 
‘ Springfield Tire Company, has remained with that 


company. 


Richard Rowell, assistant electrical superintendent 
at the Wheeling Steel Plant since 1911, died suddenly 
of a heart attack in the lobby of the William Penn 
Hotel, Pittsburgh, at 7:00 P.M. on November 25, 1943. 


He was 63 years of age. 


Mr. 


came to this country in 1891. His first employment was 


Rowell was born in Antwater, England, and 
at the Homestead Works of Carnegie-Illinois Steel 
' at the Homestead Works of Carnegie Steel Company 

in 1896. In 1906 he went to the Lackawanna Steel Com- 


pany at Buffalo, where he operated the first ladle crane 





~~ 


mS 
ee. 


—you know just how long your prod- 


ucts have been in service! 


Cunningham Safety Steel Symbol 
Stamps do a dependable marking job 
—without spalling or mushrooming. 


Write for complete list of Ssymbols. 


NNINGHAM Co. 
SAFETY STEEL STAMPS 


105 EAST CARSON ST., PITTSBURGH, 19, PA 











: Jor hpolling yous cal. 
JONES CAR PULLERS 


OU will be surprised how much time can be saved 
in the spotting and switching of cars by using a 
Jones car puller. These sturdy, compact units will speed 
up car handling to the point where they soon pay for 
themselves in the saving of time and labor. 





These car pullers are built by Jones as complete units 
with motor included if desired, or with base to take 
standard motor, as supplied by the purchaser. The cable 
drum is driven by a Jones triple reduction Herringbone 
i speed reducer and the control station may be located 
at a point to give the operator a clear view of the tracks 
and spotting positions. 





Even in plants where comparatively few cars are 
handled it has been found that a Jones car puller more 
than pays its way. Prices and complete information 
will enable you to judge whether such an outfit might 
pay out in your plant. Write for complete information. 


W. A. JONES FOUNDRY & MACHINE CO. 
4431 Roosevelt Road, Chicago, Illinois 


Jones 
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@A typical installa- 
tion of a Jones car 
puller is shown above. 
The cable, drum and 
couplings are en- 
closed by sheet metal 
housings as an extra 
precaution in this in- 
stallation to eliminate 
all hazard from mov- 
ing parts. 


@A complete Jones 
car puller unit. These 
outfits are for use 
with wire rope and 
are manufactured in 
a wide range of ca- 
pacities to suit the 
number of cars to be 
handled in each plant. 
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VENTILATORS 


End Production Fag 


Unless your mill is properly ventilated, pro- 
duction is sure to lag near shift’s end. Workers 
cannot maintain high efficiency in hot, fume- 
filled air — accidents happen — spoilage in- 
creases. 

BURT Ventilators are a capital investment 
quickly paid for that continue to return divi- 
dends to you indefinitely in improved produc- 
tion figures. 


Three types of BURT Ventilators are recom- 
mended for steel mill installations — the 
Free-Flow Gravity type illustrated above, the 
Free-Flow Fan type and the Monovent Con- 
tinuous Ridge Ventilator. One of them will 
release new energy in your particular mill 
most economically and efficiently. Our engi- 
neers will be glad to help you make the proper 
selection — without obligation. Write today 
for data sheets and information. 


SEND 


THE BURT MFG. CO. FOR CATALOGS 


ROOF VENTILATORS ¢ OIL FILTERS Burt Engineers 
EXHAUST HEADS are glad to 


955 SOUTH HIGH STREET AKRON, OHIO help on plans 
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and charging machine in the open hearth department. 
He came to Steubenville in 1907 to take a position as 
motor inspector at the La Belle Iron Works, and won 
gradual promotion as a result of his ability. 





RICHARD ROWELL 


George R. Carroll, assistant superintendent of 
maintenance at the Aliquippa plant of Jones and 
Laughlin Steel Corporation died suddenly December 
7th. Born in Union City, Pennsylvania, in 1891, Mr. 
Carroll graduated from Carnegie Institute of Technology 





GEORGE R. CARROLL 


in electrical engineering. After a brief period with Bell 
Telephone Company, he joined William B. Scaife and 
Sons, and in 1922, went with Jones and Laughlin Steel 
Corporation. He was made electrical superintendent in 
1930, and with the combination of maintenance depart- 
ments in 1938, was given his latest position. 


Mr. Carroll was very active in Association affairs, 
being a member since 1926 and serving as national 
president, 1934-35. He was also president of the 
Aliquippa School Board and a member of the Rotary 
Club. 
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Oliver V. Schauer, sales engineer for the Keystone 
Lubricating Company in the Pittsburgh district, died 
November 18th after a short illness. Born in Allegheny, 





The DE LAVAL-IMO ROTARY DISPLACEMENT PUMP 
is used for viscosities ranging from that of thin Diesel oil 
up to the heaviest Bunker C. In the unit here shown, 
which handles.a still stiffer fluid, the outboard end of 
the pump forms the suction opening, reducing inlet 
velocities and losses to negligible amounts. The output is 





OLIVER V. SCHAUER ' controlled by the variable speed drive. * The IMO pump 

has no valves, no gears and no unbalanced or recip- 

rocating parts. It pumps any oil against any pressure. 
Ask for Publication 1-103 


Pennsylvania, in}1878, Mr. Schauer began his lubrica- 
tion career 26 years ago as a field engineer for Keystone 
in the tri-state area. He had previously been a mech- MO PUMP DIVISION 
anical engineer with the L. C. Smith ‘Typewriter s* of the De Laval Steam Turbine Company, Trenton, N. J 
Company. 
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y “A G14 4 FOR OS REQUIRING ACID CORRECTION 











Today lubricating oils on turbines and. similar 
equipment are doing double duty. Production 
hours are longer . . . oils don’t get a chance to rest 
or cool off. As a result acids and sludge build up 

- causing oils to be discarded or resulting in 
scored bearings, sludge formations in cooler tubes 
and machine pockets or governors. To help over- 
come these conditions, Bowser announces the new 
Oil Conditioning Unit. To acid-correct oils now in 
use. ... to retard the formation of acid and sludge 
in new oils. Especially suited for auxiliary use 
with Bowser Type A and similar gravity filters .. . 
with Precipitation tanks ... or, under some condi- 
tions, may be used alone. Extremely simple to 


* Wo= install and to operate. 
VF acy *, SAVES OIL- SAVES EQUIPMENT S$. F. BOWSER & COMPANY, INC. 


» WAR BONDS x 








% «ands,:~Ss« BOWSER OIL CONDITIONING UNIT FORT WAYNE Ais INDIANA 
x STAMPS FOR TURBINE & SIMILAR OILS " 
ne + Ve.’ d) 
J). gece 


aaa) 
L1QG1IOD CONTROL SPECIALISTS - SINCE 1885 


METERING - DISPENSING > STORING-LUBRICATING - FILTERING - DISTILLING 
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From Portable Tools 


Can be obtained only if tools 
are kept in constant trouble-free 


operation. 


That’s why nearly all makers 
of air and electric tools use and 
recommend NON-FLUID OLL to 
insure long life and dependable 
service. Accepting their advice 
will also assure lowest mainte- 


nance and repair cost. 


NON-FLUID OLL is being used 
successfully in leading iron and 
steel mills. Send for instructive 


bulletin. 


New York & New Jersey Lubricant Co. 


Main Office: 292 Madison Ave., New York 17,N. Y. 


WAREHOUSES: 
Chieago, III. Atlanta, Ge. 
St. Louls, Me. Detroit, Mich. 
Providenee, R. |. Charlotte, N.C. Greenville, $. ©. 







TRADE MARK 4¢¢ REGISTERED 
=| lal | 


= S it OIL 


W US PAT OFFICEA as ees Foreicn COUNTRIES 
"Modern Steel Mill Lubricant 


Better Lubrication at Less Cost per Month 
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OHIO 


Maximum Lift 
MAGNETS 





A standard 65” Ohio Magnet 
Lifting $200 Ibs. of Pig Iron 


Standard round general pur- 
pose Ohio magnets are built in 
sizes from 12” to 65” in diam, 
eter. 

Average lifting capacity for 
pig iron or scrap ranges from 
200 Ibs. to 6200 Ibs. 

Depending upon the amount 
of material to be handled, the 
largest suitable magnet will do 
it most economically. 

Labor cost per lift is the same 
whether the lift be 200 Ibs. or 
6200 Ibs. 


THE OHIO ELECTRIC 
MFG. COMPANY 


$907 Maurice Ave. Cleveland, Ohio 
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MAKE ONE BEARING 


UTLIVE TWO! 


One plant that regularly had 


two or three bearing failures 
a month writes us, “We have 
had only one bearing failure 
in five years since using 
LUBRIPLATE”... another writes, 
‘Pulled our ball bearing 
temperatures down from 170° 
to I30°F’’. .. still another, “If 
LUBRIPLATE cost $1.50 a pound 
we could still afford to use it.” 





7] FACTS ABOUT 
LUBRIPLATE 


1. LUBRIPLATE produces an ultra 


BALL BEARING LUBRIPLATE 


Over a period of years this outstanding grease type lubricant has reflected smooth, wear-resisting bearing surface. 
superior performance on the general run of ball and roller bearings oper 2. LUBRIPLATE reduces friction, thus 
lowering maintenance and power costs. 


ating under normal conditions at speeds up to 5,000 R. P. M. and temperatures 3. LUBRIPLATE resists rust, corrosion 
from zero to 300 degrees F. and pitting. 4 Most LUBRIPLATI 


products are white, LUBRIPLATE as 

, : “re . _ sures clean lubrication, 5. LUBRIPLATI 
Long time users of BALL BEARING LUBRIPLATE everywhere attest to cattitete eeiiniain iliniimnie said Mian. 
its superiority in providing cool and quiet operation — protection against 6. LUBRIPLATE is economical—a littl 
; ° me ° ee ver) = . oa : =e goes a long way. 7. LUBRIPLATE is 
corrosion, and of major importance, substarial reduction in bearing replace- ccalidie ie Geld ond oem teben fos 


ment costs. every need, 





Write today for your copy of Bulletin No. 1-43 containing valuable data 
on the lubrication and care of anti-friction bearings. 





LUBRIPLATE DIVISION 
FISKE BROTHERS REFINING COMPANY 


Newark, N. J. SINCE 1870 Toledo, Ohio 


DEALERS FROM COAST TO COAST 


LUBRIPLATE 





THE MODERN LUBRICANT that Arrests Progressive wear 
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Saving scarce raw materials by eliminating waste and rejects... is 
only one of the many wartime problems being solved today with the 
help of Bristol’s instrument engineering. In many cases, sending for 
one of Bristol’s instrument-data bulletins has been the first step 
towards substantial savings. 


CHECK YOUR PROBLEM HERE: 


1. Lack of skilled men? 

2. Shortage of raw materials? 

3. Need to increase output without increasing space 
or equipment? 

4. Unnecessary spoilage and rejects ? 

5. Errors in putting new products into production? 


Write for Bulletin 512 — Facts, Case Studies, 
Results of Complete Automatic Control of Plant Processes 


Here, in one concise bulletin, are the essentials of Bristol’s System of 
Coordinated Process Control, including list of applications and outline 
of what has already been achieved by many manufacturers in food, 
textile, metal, plastics, rubber and other process industries. Write for 
it today, together with any of the other free bulletins described at right, 
addressing The Bristol Company, 114 Bristol Road, Waterbury, Conn. 





AUTOMATIC CONTROLLING . 
AND RECORDING INSTRUMENTS 





THE BRISTOL COMPANY, Waterbury, Connecticut 


Bristol's Instrument Co., Ltd. 
London, N. W. 10, England 


The Bristol Co. of Canada, Ltd. 
Toronto, Ontario 
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Bristol’s Coordinated Combustion 
Control Saves $5 Per Ton Heat- 
Treating Steel Rolls 


Two hundred and ten hours of temperature 
changes were exactly controlled for this manu- 
facturer, insuring repetition of previously suc- 
cessful schedules in heat-treating alloy and 
straight steel rolls, with carbon from 0.6% to 
1.50% in furnaces burning pulverized coal. As 
well as greatly lowering cost per ton, Bristol- 
Engineered controls resulted in better, more 
uniform grain structure and less risk of furnace 
failure or collapse from overheating. 


* 


FREE— These Clear, Concise, 
Complete Bulletins Sum Up Latest 
Advances in Instruments for 
Your Industry 


THE BRISTOL COMPANY 
123 Bristol Road, Waterbury, Conn. 


(J Please send me free Bulletin 512, together 
with other bulletins checked here. 


Bulletin T302— Describes Bristol's Full- 
Compensated, Liquid-Filled Recording Ther- 
mometers, desirable for a wide variety of 
critical temperature-measuring problems; no- 
menclature, parts, schematic diagrams, and 
partial list of available charts. 


Bulletin 536 — Modern pH instruments for 

[ exact measurement and automatic control of 
hydrogen-ion concentration are here de- 
scribed, together with new glass electrode 
method. 


Bulletin A112 — Bristol’s Free Vane Con- 
[ ] trollers for temperature, flow, liquid level, 
pressure, draft, humidity, pH value and time 
program — analyzed and described with 
special attention to new convertible feature 
permitting adaptation to changing processes. 
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How GATKE BEARINGS Help 
SPEED STEEL PRODUCTION 


Tremendous Wear Life—Reduces replace- 


ment delays and bearing maintenance 
90% and more. 


Accurate Holding of Gauge—Maintains 
close tolerances—avoids screw down de- 


lays and minimizes “off section” losses. 








Eliminate Hot Necks—No waiting for necks 
to cool. No premature neck breakage due 
to heat checking. 

Lowest Friction—Permits heavie 
per pass. 


r reduction 


Furnished Ready to Install—No m 


achine 
shop work required. 


Through savings of power, maintenance, 
and grease, GATKE Bearings contribute 
mightily to the War Effort. They 
moulded to machined 
ing metal bearings 
significant cost. 


are 
accuracy for replac- 
quickly and at in- 


Whatever your 


service send specifications 
covering the application for Facts 
Figures. 





GATKE Self-Alyn Slipper Bearings typify 
GATKE development ingenuity, as well as 
the marvelous resistance to shock and wear 
afforded by GATKE Moulded Fabric Bear- fia aien). cncteeee’ at 


ing Materials. F GATKE Bearings hee 
On Universal Couplings of all types GNC limited to Roll Necks. They 
izes GATKE Slippers give ten times more giving wonderful results 
pe ice than bronze. Eliminate scoring and on Spindle Carriers, Table 
ae to sockets and spades. Stop severe Rolls, Guide Rolls, Convey- 
oaieitad: vibration and deafening noises. ors, Cranes and other trou- 
Focilitate proper lubrication and avoid i benene » ames ee 

linging. Write for descriptive bulletin 
es iii to finished dimensions huntie performance results 
for replacing ordinary Slippers without ma- on typical applications, cov- 
chine shop work. ering a wide range of serv- 
ice requirements. 


GATKE CORPORATION 228 N. LaSalle St., CHICAGO 1, 












NON-METALLIC e 

MOULDED Wear li) 
FABRIC — 

iii 


i lings, Spindle 
Roll Necks, Universal Coup 1 
se sy Table Rolls, Cranes, Acid Resisting 


Service, and Other Tough Jobs. 
a 
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How Ammonium Sulphate is Dried 





Bec ano Sunce woppen APRON FEEDER * This Link-Belt Roto-Louvre 
CCLAIM AND SURGE HOPPE TO CRUSHER Dryer installation is similar to 
SCREW CONVEYOR an application of this unit dry- ‘ 


DUST COLLECTOR 
FROM CENTRIFUGES 


l ing ammonium sulphate at the 

4 new mill of National Steel Co. 
of Brazil, except that the reclaim 
SCREW hopper is located at floor level 
aiiany for hand loading instead of as 
FROM DRYER shown here. The high efficiency 
of this method of drying ammo- 

nium sulphate has been proved 
by numerous installations. It 
(a) dries salt as delivered direct 
from centrifuges; (b) dries salt 
after it has been reclaimed from 
storage; (c) reduces and screens 
to marketable size, lumps that 
have been formed by prolonged 
\ storage of wet salt, or dried salt 


LIN K-BELT HOT AIR INLET 
ROTO-LOUVRE DRYER | TO DE 


that has accumulated moisture 
during the storage period. 


ROTO-LOUVRE DRYER 
Brings These Advantages 


coameniiie in Drying Ammonium Sulphate and 
Metallurgical Coal 


4EAR FEED END 
‘ 


T 
Xy 





1 Applies greatest heat volume at the start, where moisture is highest. 
Gently mixes the material. No cascading to cause cegradation of the crystals. 
No sliding to cause excessive wear. 
3 All heated air entering the dryer must come in intimate contact with the 
product. 
4 Thorough, uniform drying to less than 0.1% in a single pass is assured with- 
SECTION HEAR out overheating. 
DISCHARGE END : ; we 
5 The method employed of balancing the inlet and exhaust gases, eliminates 
the need of a dust collecting system, other than a single cyclone. 
6 And it does all these things in the least possible floor space, and at lowest cost. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, San Francisco 24, Toronto 8, 
Pittsburgh 19, Cleveland 13, Detroit 4 
Offices, warehouses and distributors in principal cities. 


No 





A large volume of dry hot air 
easily penetrates the relatively 
thin bed of material near the 
feed end of the dryer for maxi- 
mum heat transfer where great- 
est evaporation can take place. 
As the material moves forward 
the bed becomes thicker and 
the air passages get smaller so 
that a reduced volume of heated 
air will penetrate the bed—thus 
preventing overheating. 
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nF LONGER A2escséoe LIFE 





ALL STEEL CONSTRUCTION 
MICA INSULATION 

RUGGED TERMINALS 
PROVISION FOR EXPANSION 
ADEQUATE VENTILATION 
UNAFFECTED BY VIBRATION 
MOISTURE RESISTANT 
CORROSION PROTECTED 


++ + + + + + 


Longer resistor life as afforded by P-G is the result of exclusive features of 
design coupled with use of the most durable raw materials. 

Grid plates are shaped for maximum ventilation and heat dissipation 
with tests showing unusually even temperatures over the entire working 
surface. Thus, “hot spots’’ one source of resistor trouble, are eliminated. 

Unique methods used to mount gride plates in their supporting assemblies 
is equally important to long resistor life. P-G ‘floating bolt” construction 
allows the resistor to expand as operating temperature builds up. Thus 
damage from expansion, another source of resistor trouble, is minimized. 

These and similar practical features of design, plus Steel and Mica as 
basic materials make P-G the answer for longer resistor life. Ask for Bulletin 
No. 500 for more detailed information. 


The Resist you can Indtall and Forget” 


THE POST-GLOVER ELECTRIC COMPANY 


ESTABLISHED 1 






221 WEST THIRD STREET, CINCINNATI, OHIO 
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* Here’s how you—yes, YOU—can carry out a 
smashing “pincer movement” against the Axis. Swing 
in on one flank with increased production of war goods! 
Drive in on the other with redoubled purchases of 
War Bonds through your Pay-Roll Savings Plan! 


You’re an officer in both of these drives. Your per- 
sonal leadership is equally vital to both. But have you 
followed the progress of your Pay-Roll Savings Plan 
as closely as you have your production? 


Do you know about the new Treasury Department 
quotas for the current Pay-Roll Allotment Drive? 
Quotas running about 50% above the former figures? You 
see, these new quotas are based on the fact that the 
armed forces need more money than ever to win the 
war, while the average worker has more money than 
ever before to spend. Particularly so, on a family in- 
come basis—since in so many families several members 
are working, now. 

Remember, the bond charts of today are the sales 
curves of tomorrow! Not only will these War Bonds 
implement our victory —they ll guard against inflation, 
and they'll furnish billions of dollars of purchasing 
power to help American business re-establish itself in 
the markets of peace. 

So get this new family income plan working at once. 
Your local War Finance Committee will give you all 
the details of the new plan. Act today! 


This advertisement prepared under the auspices of the War 
Advertising Council and the U. S. Treasury Department. 





This Space is a Contribution to America’s All-Out War Effort by 
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LET’S KEEP ON Backing the Attack! 
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6 Page Folders with 


Information on — 










* 1. SYNTHITE PG-1 

* 9. SYNTHITE PG-4 

* 3. Specifications 

* 4. Methods of Insulating 
* 5. Vacuum Impregnation 







These folders are especially de- 
signed to help engineers, electricians, 
etc., in insulating electrical units. A 
section is devoted to the proper 
method of insulating units as deter- 
mined by the DOLPH Laboratories. 
This section also gives information on 
pre-heating of units and dipping. 
Another section will aid those who 
vacuum impregnate their units. The 
method described has generally been 
accepted as standard for impregnating 
all types of electrical units with both 
the conventional and synthetic insu- 


















lating varnishes. 

These folders are yours for the ask- 
ing together with any other informa- 
tion you may desire regarding insulat- 
ing varnishes. 









dol JOHN C. DOLPH COMPANY 


ee NEWARK, W. J. 
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DEEP. v3 GIBLE MARK ING: / 







.. with Matthews New No. 204 


MARKING MACHINE 
iF 





Purpose Marking Machine Round parts 
marked with flat dies flat parts marked 
with roller dies 

While today for literature! 


3982 Forbes Street Pittsburgh 13 Pa. 
Branch Plants 
New York, Boston, Chicago, Philadelphia, Newark, Sy 
District Sales Offices 


Cleveland Detroit Hartford 


Birmin gham 











OWAN CONTROL 


THE ROWAN CONTROLLER CO., BALTIMORE, MO. 


R 
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BRING THE BOYS HOME 
for 
NEXT CHRISTMAS 


By Buying 


War Boude 
NOW 














orfotation 


1620 OLIVER BUILDING WR did te: PA 


BRANCH OFFI 


S19 HOLLINGSWORTH BLDG LOS ANGELES.CAL 


Engineers — Consultants — Contractors 
Designers and Builders 


of 


MELTING *® HEATING AND 
INDUSTRIAL FURNACES 





Blast Furnace Copper Castings « 
Roll Neck Bearings + Housing 
Nuts « Machinery Castings « 
Acid Resisting Castings * Phos- 
phorized Copper « Locomotive 
and Car Journal Bearings * ; 
Babbitt Metals ry 





NATIONAL BEARING METALS CORP. 
ST. LOUIS * PITTSBURGH * NEW YORK 
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FARREL 
ROLLING MILL 
MACHINERY 


Rolls 
Rolling Mills 
Rod Mill Tables and 
Manipulating Equipment 
Universal Mill Spindles 
Rod Coilers 
Gears 
Mill Pinions 
Pinion Stands 
Gear Drives of any Capacity 
Flexible Couplings _~ 
Roll Grinding Machines 
Roll Calipers 
Lead Presses for Pipe or Rod 





FARREL 


2-HIGH MILL 


—F BRASS SLABs 





ERE is a modern 26 in. x 36 in. rolling mill, for operation at a speed 
of 125 feet per minute, which was recently installed in a war plant. 
L sed for cold breaking down of brass slabs. this 2-high mill is of unusually 


heavy construction to handle large reductions. 


\ feature of the design is the double motor screwdown which has the 
two screws interconnected by an electro-magnetic clutch. This screwdown 
is easy to manipulate and yet sets the rolls with extreme accuracy. 
Screwdown gearing and bearings are force feed lubricated by electrically 


driven and interlocked pump. 


Rolls are of forged alloy steel, heat-treated and hardened. The top 


universal spindle and the top roll are hydraulically counterbalanced. 
I | ; ; 


The mill is driven by a 1000-horsepower motor through a combined 
reduction gear drive and pinion stand. The alloy steel gears and mill 
pinions are accurately generated with Farrel-Sykes continuous herring- 
bone teeth, and are mounted in anti-friction roller bearings. Electrically 
driven and interlocked oil pump provides spray lubrication of all gear 


teeth and flood lubrication of the bearings. 


For further details of this mill or information regarding any of the 


other machinery listed on this page, please write to the address below. 








~FARREL-BIRMINGHAM COMPANY, INC. | 


ANSONIA, CONN. 


| Plants: Ansonia and Derby, Conn., Buffalo, N. Y. — Branch Offices: New York, Buffalo, Pittsburgh, Akron, Los Angeles | 
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sbctive 


JaAMeEs 1). ALLISON 


fasistant to General Maintenance Foremar 
Carnegie-Lllinois Steel Corporation 
Munhall, Pennsylvania 


L. J. BuRLeErr 


Superinte nden’ Electric Furnace De partment 
Andrews Steel Company 


Newport, Kentucky 


WitLiAM CHESSON 
Klectrical Foreman titi In. Hot Strip Mil 
Wheeling Steel Corporation 
Steubenville, Ohio 


Karu M. Dora 


Vice President 
(Grreat Lakes Steel ¢ orporatiot 
Ecorse, Detroit, Michigan 


GEORGE D. Evutorr 
Blast Furnace Manager 
Appleby Frodingham 
Lincolnshire, England 


Jose J. pe LA FUENTE 
fssistant to Chief Enaineer 
Altos Hornos de Mexico S. A 
Mon lova, ( oah, Mexico 


y : » ’ 
CHARLES P. HAMMOND 
Superintendent Mill and Billet Departmen 
Atlas Steels, Limited 
Welland, Ontario, Canada 


Cruive M. Hampron 
fesistant Foundry Manager 
John Summers and Sons, Limited 
Shotten, Nr. Chester, England 


DD. J. HoLtLoway 
Klectrician and Armature Winder 
Sheffield Steel Corporation of Texa 
Houston, Texas 


‘ ‘ 
Kvererr C. Hire 
{ssistant Combustion and Refractories Engines 
Timken Roller Bearing Company 
Canton, Ohio 


Dave R. JEFFERSON 
General Foreman 
limken Roller Bearing Company 
Canton, Ohio 


Crcit L. Kerr 
Gas Control En yineer 
Weirton Steel Company 
Weirton, West Virginia 


WittiaAm M. CLINk, JR. 


Engineer, Construction Engine ering Departmen 


Bethlehem Steel Company 
Bethlehem, Pennsylvania 


HARROLD J. MuNpbyY 


General Foreman, Utility Department 
Carnegie-Illinois Steel Corporation 
Gary, Indiana 


FRANK B. QUIGLEY, JR. 
Blast Furnace Blower 
Carnegie-Illinois Steel Corporatior 
Braddock, Pennsylvania 


Wituiam A. SMILEY 
Electrical Engineer 
Bethlehem Steel Company 
Steelton, Pennsylvania 


‘ ‘ 
EDWIN J. SMITH 
General Foreman, Electroplating Department 
Republic Steel Corporation 
Cleveland, Ohio 


I. M. STARR 


Engineer, Office of Chief Enginee 
Bethlehem Steel Company 
Bethlehem, Pennsylvania 





NEW MEMBERS 


H. V. Weeks 
issistant to Plant Engineer 


Crucible Steel Company of Americs 
Harrison, New Jersey 


‘ N . . 
JOHN G. SIMMERMAN 
{ssistant Superintendent Blooming and Struc 
tural Mills 
Carnegie-Illinois Steel Corporation 
Chicago, Illinois 


BRUCE S. ANDERSON 
Industrial Engineer— Maintenance Dirision 
Carnegie-Illinois Steel Corporation 
Munhall, Pennsylvania 


GRIER C, BARNHART 
Industrial Engineer 
lennessee Coal, Iron and Railroad Company 
Birmingham, Alabama 


C. A. Berry 
General Foreman—Electrical Department 
Bethlehem Steel Company 
Sparrows Point, Maryland 


KRNEST BEYER, JR. 
Enginee r 
Altos Hornos de Mexico, 8. A. 
Monclova, Coahuila, Mexico 


RoBert M. Boyer 


Master Mechanic—Structural Mill» 
Bethlehem Steel Company 


Lackawanna, New York 


(’. W. Bruce 


Combustion Engineer 
Republic Steel Corporation 
South Chicago, Ilinois 


Davip PHitie Busu 
{ssistant Chief Production Engines 
Kaiser Company, Incorporated 
Oakland, California 


R. G. CHAPPELL 
Draftsman Technician 
Richard Thomas and Company, Ltd 
Ebbw. Vale, Monmouthshire, England 


RoBerT A. CLARK 
General Combustion Man 
Jones and Laughlin Steel Corporation 
Otis Works 
Cleveland, Ohio 


W. H. Daivey, Jr. 


Power and Fuel Engineer 
Carnegie-Illinois Steel Corporation 
Dravosburg, Pennsylvania 


Howarp P. DEVor 
Vetallurgist—Blast Furnaces 
Bethlehem Steel Company 
Lackawanna, New York 


Lee 1. Dickinson 
Senior Engineer—Combustion Department 
Bethlehem Steel Company 
Lackawanna, New York 


» . iy 
P. Hamitton Dye 
Industrial Engineer 
Jones and Laughlin Steel Corporation 
Pittsburgh, Pennsylvania 


‘ - — ‘ ‘ 
GusTAVE G. ERLAND 
{ssistant Project Engineer 
Carnegie-Illinois Steel Corporation 
Defense Engineering Staff 
Pittsburgh, Pennsylvania 


x x : 
Rospert F. FALLton 
Master Mechanic—Blast Furnace Department 
Bethlehem Steel Company 
Lackawanna, New York 


y) mal . . 
R. L. FELLERS 
Chief Electrical Engineer 
Andrews Steel Company 
Newport, Kentucky 


WittiaAmM B. FerGuson 


Electrical Engineer 
Carnegie-Illinois Steel Corporation 
South Chicago LUlinois 


‘ 

James H. FrANz 
Electrical Engineer 
Carnegie-Illinois Stee! Corporation 
Youngstown, Ohio 


Henry S. HAs 
Fuel Engineer 
Lukens Steel Company 
Coatesville, Pennsylvania 


Y ‘ 
Water F. HINKLE 
Superintendent Hot Mills 
Acme Steel Company 
Chicago, Illinois 


J. M. Jaycox 
issistant Chief Engineer 
National Tube Company 
McKeesport, Pennsylvania 


B. B. Jones 


Supervisor Electric Maintenance 
Carnegie-Illinois Steel Corporation 
Gary, Indiana 


J. F. Korau 


Steam Engineer, 

Jones and Laughlin Steel Corporation 
Otis Works 

Cleveland, Ohio 


x . 
EpWARD P. KRAMER 
Fuel Engineer 
Carnegie-Illinois Stee! Corporation 
Munhall, Pennsylvania 


Davin A. LENNOX 
Roll Designer 
Atlantic Steel Company 
Atlanta, Georgia 


Wa ttrer L. LONGNECKER 
{ssistant to Superintendent Rod Mill 
American Steel and Wire Company 
Donora, Pennsylvania 


Hucu D. Luke 
Manager, Scheduling and Planning 
Andrews Steel Company 
Newport, Kentucky 


H. R. Lures 


Superintendent Blooming Mill 

Jones and Laughlin Steel Corporation 
Otis Works 

Cleveland, Ohio 


T. A. McCrimMon 


Chief Inspector 
lennessee Coal, Iron and Railroad Companys 


Fairfield, Albama 


GLENN L. MILLAR 
Industrial Engineer 
lennessee Coal, Iron and Railroad Company 
Fairfield, Albama 


W. C. MORGENSTERN 
Chief Engineer 
National Tube Company 
Ellwood City, Pennsylvania 


SAMUEL B. NISSLE) 
Engineer 
Columbia Steel Company 
Geneva, Utah 


WILLIAM JAMES PEARSON 
Machine Tool Engineer 
Bethlehem Steel Company 
Bethlehem, Pennsylvania 


. y . y ’ . , . 
K DWARD SWINDELL RANKIN 
Industrial Engineer 
Jones and Laughlin Steel Corporation 
Pittsburgh, Pennsylvania 


‘ X : 
EK. T. REEeDy 
Senior Engineer—C'ombustion Departmen! 


Bethlehem Steel Company 
Lackawanna, New York 


LAWRENCEJ. RITTINGER,JR. 
Industrial Engineer 
Jones and Laughlin Steel Corporation 
Pittsburgh, Pennsylvania 














ANNOUNCEMENT 


POOLE FOUNDRY *«» MACHINE CO. 


BALTIMORE, MD. 


wish to announce the appointment of 


CHEW &« BURKE EQUIPMENT Co. 


FIRST NATIONAL BANK BUILDING 
PITTSBURGH 22, PA. 


ae ther vepresentatives to sell 


Poole Flexible Couplings 


formerly sold by “The Ladd Equipment Company 


Mr. Robert E. Chew and Mr. James N. Burke who so ably handled our 
account while connected with our former representative have organized 
their own company and we will appreciate the same co-operation and 
courtesies as formerly. 


Our new representatives are new in the name of their company only, 
as they have had many years of valuable experience serving our cus- 


tomers and trade. 
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O longer is it necessary to manually 

balance an _ Indicating Potentiometer 
to obtain temperature readings. 
The new Brown Electronic “Self-balancing”’ 
Precision Indicator reads the correct tem- 
perature instantly when the operator throws 
the proper key switch. 
This new instrument utilizes the standard 
“Continuous Balance’ electronic principle 
incorporated in the well-known Brown Cir- 
cular Chart Air-O-Line Potentiometer Con- 
troller. It uses mo conventional  galva- 
nometer and is not affected by vibration. 
Precision readings are made pos- 
sible by the use of a rotating scale, 
over 28” in length, graduated to 
permit readings to within one part 
in 2400. This scale is power 
driven and can travel through full 
range in less than 10 seconds. 








There is no waiting for a galvanometer to 
balance —the instrument balances quickly 
without cycling. 


The Brown Precision Indicator can be used 
with any number of separately mounted key 
switches, in exactly the same manner now 
employed in manually balanced instruments. 
Integrally mounted push button switches 
will also be available in limited quantities. 


WRITE THE BROWN INSTRUMENT 
COMPANY, 4464 Wayne Avenue, Phila- 
delphia, Pennsylvania, a division of Minne- 
apolis-Honeywell Regulator Com- 
pany, Minneapolis, Minnesota. 
Offices in all principal cities. 119 
Peter Street, Toronto, Canada — 
Wadsworth Road, Perivale, Mid- 
dlesex, England — Nybrokajen 7, 
Stockholm, Sweden. 


EDOM  Oowliods by 
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Norma-Hoffmann Precision Bearings Help Supply 


“THE BREATH of LIFE” ag? ENGINES 


AT Ane. - 
SUB-STRATOSPHERE 
HEIGHTS 


What his oxygen supply is to the high-altitude flyer, the 
supercharger is to his engine. Failure of either is fatal. To- 
gether, they make possible the high-altitude fighter planes 
and bombers that are playing so conspicuous a part in to- 
day’s warfare. 

In the use of anti-friction bearings in superchargers, as in so 
op UR M Ag AVFEM AN e« many other aviation epytentions, NORMA-HOFFMANN al 
AVKMA-AVFFMANN neered the way. The terrific speeds of supercharger operation 

—often as high as 60,000 RPM—demand that ULTRA- 
P REC | $10 N B EAR ! NGS PRECISION long characteristic of NORMA-HOFFMANN BEAR- 
INGS. And today, not only in superchargers but elsewhere at 


vital points throughout the plane, NORMA-HOFFMANN 
PRECISION BEARINGS are doing their part in winning air 


BALL, ROLLER AND THRUST 













supremacy for the Allied Air Forces in every theatre of war. 

‘‘Where the bearings MUST NOT fail’’—in engines, control 
mechanisms, instruments, armament, radio equipment and 
other aircraft accessories—they are providing that combina- 
tion of speedability, load capacity and dependability so vital 
to the unfailing performance of the plane. 


Let our engineers work with you. 


NORMA- HOFFMANN _aeeeen COR N, aeons CONN, . . . FOUNDED 1911 


TO WIN THE WAR — Work — Fight — Buy War Bonds! 
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| ARC CHUTE is provided with blow- 
out coils and magnet, internal arc 
horns, secondary arc horns (visible 
at top) and cooling baffles. Extinc- 


tion of arc, following separation of 





arcing contacts, is extremely rapid. 


mi | 
— i 


MAIN CONTACT BRIDGE is provided 
with silver - alloy - block contacts. 








| Arcing contacts are enclosed in the 


arc chute. 


TRIPPING CLUTCH is free to release, 
| allowing breaker to open, when 
actuated by any of the tripping 








devices. 


‘i 5 
POLARIZING COIL MAGNET holds ] 
| | 
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breaker contacts closed until trip- 


ping impulse is received. 








CLOSING SOLENOID HOUSING protects 
the coil and armature against ¥ 
accidental 





entrance of dust and 


damage. / 
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I-T-E circuit breakers and switchgear are designed “1 
give steel-mill engineers a choice among equipments 
with a wide range of characteristics. 

Opening-time of d-c circuit breakers offers an example 
of a characteristic in which I-T-E equipment gives choice 
ranging from conventional standards to the fastest cir- 
cuit breakers available. The description below features 
the type of I-T-E breaker that is used when extremely 


rapid opening can be used to advantage. 
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AIR SWITCHGEAR 


IMMERSED IN AIR © ENCASED IN STEEL 


| CIRCUIT BREAKER CO., punapeuputa 30, ra 











THANKS TO A SHORT CIRCUIT 


“PRIME SHEET” 


PRODUCTION 
DOUBLED 


in flow-brightening elect 


On two large tin-plating lines, application of the 
G-E amplidyne to flow brightening has more 
than doubled the production of prime-quality 
sheets. Operating speeds have been increased. 
Rejections have been cut. 


The amplidyne provides smooth, fast, sensitive 
control of the electric power which heats the dull 
coating of tin just to the flowing point. By keep- 
ing this “melting’’ power constantly in exact 
proportion to the strip speed, the amplidyne en- 
sures extremely uniform production of high-finish, 
corrosion-resistant surfaces. 


Not only in the steel industry's strikingly success- 
ful effort to conserve tin, but on many types of 
rolling mills, on flying shears and much other 
equipment, G-E amplidynes have fostered an 
entirely new concept of automatic control. Our 
engineers would like to give you details. 






























rolytic tin-plate 


Have you read ‘The Short Circuit That Moves 
Mountains’? This booklet tells how G-E engineers, 
in designing the amplidyne, utilized a short circuit, 
together with load-current compensation, to pro- 
duce a generator-type amplifier of remarkable 
versatility. It shows how the amplidyne’s 10,000- 
to -l amplification and instant responsiveness 
are achieved. It recounts the amplidyne’s accom- 
plishments to date, and forecasts its future. Send 
for Bulletin GEA-4053. General Electric Company, 
Schenectady, N. Y. 


GENERAL (% ELECTRIC 














